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1. INTRODUCTION 
1.1 Dynamic RAM 





[ewes а one] nne j [eroe J- enw] 
ЕСЕСІ ІШЕСІЗ? 
ЕЛЕСІ | [casco 


[rene] 
[rene 

ποσα emasan o БІТІР 
EN T kucana HE recone [Pica 
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256К х4 
KM4401000.8 || KM44C1000-10 Ll KM44c1000-12 


1.2 Memory Module 


КММ4(5)91000А-8 





КММ4(5)91000А-10 


1.3 Video RAM 


t t t 
CMOS | мы | KM424C256-8 KM424C256-10 КМ424С256-12 
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1.4 Static RAM 


COREE 


* : New Product 


64K x1 


16K x4 


8Kx8 


8Kx8 


256K x 1 


64K x4 


32K x8 


32K x8 


128K x8 


+ : Preliminary Product 
tt : Under Development 


KM6165-25 


KM6165L-25 


KM6465L-25 


KM6865-35 


KM6865L-35 


KM6264A-7 


KM6264AL-7 


* 


KM61257-25 


* 


KM61257L-25 


* 


KM64257-25 


* 


KM64257L-25 


KM68257-35 


KM68257L-35 


KM62256A-8 


KM62256AL-8 


+ 
+ 


— — — — + — — — 
+ 


KM681000-7 


= 


KM681000L-7 


KM6165-35 KM6165-45 


KM6165L-35 KM6165L-45 
KM6465-35 KM6465-45 
KM6465L-35 KM6465L-45 
KM6865-45 KM6865-55 
KM6865L-45 KM6865L-55 
KM6264A-10 KM6264A-12 


KM6264AL-10 KM6264AL-12 


* 


KM61257-35 KM61257-45 


* 


— 
=k + + — — + — — + + 
+ 


* 


= ae = — * ЕЯ + + — + — 


KM61257L-35 KM61257L-45 


* 
* 


KM64257-35 KM64257-45 


* 
* 


KM64257L-35 KM64257L-45 


KM68257-45 KM68257-55 
KM68257L-45 KM68257L-55 
KM62256A-10 KM62256A-12 


KM62256AL-10 KM62256AL-12 


KM681000-10 KM681000-12 


KM681000L-10 KM681000L-12 
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1.5 EEPROM 





* 


KM93C06 


* 


KM93C07 


жыг 


1K bit 64 x 16 KM93C46 


ΚΜΘΘΟ4ΘΙ 


. 


KM93C46G 


* * 


2K x8 KM28C16-15 КМ28С16-20 КМ28С16-25 


* * * 


KM28C161-15 KM28C161-20 KM28C161-25 


* * * 


KM28C16J-15 KM28C16J-20 KM28C16J-25 


KM28C17-15 KM28C17-20 KM28C17-25 


| 


* 


* * 


КМ28С171-15 КМ28С171-20 КМ28С171-25 





* * 


KM28C17J-15 KM28C17J-20 КМ28С17.)-25 


8Kx8 KM28C64-20 KM28C64-25 


* * 


КМ28С641-20 KM28C641-25 


* * 


KM28C64J-20 KM28C64J-25 


KM28C65-20 KM28C65-25 


* * 


KM28C651-20 KM28C65I-25 


* * 





KM28C65J-25 


KM28C65J-20 


| 256K bit | 32Kx8 -f км2вс256-15 |—]| κμ2βο25620 |—]| Км28С256-25 


КМ28С2561-15 КМ28С256І-20 KM28C2561-25 


— 


— 
= 


-ᾱ- 


KM28C256J-20 ш KM28C256J-25 


= 


KM28C256J-15 


* : New Product 
t : Preliminary Product 
tt : Under Development 
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1.6 MASK ROM 





KM23257 





+ Preliminary Product: All Product is Volume available within 1989. 
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2. PRODUCT GUIDE 
2.1 Dynamic RAM 


























KM4164BP 64K x1 | 100/120/150 NMOS |Раде Mode 16-Pin DIP Now 
256K bit} КМ41256АР 256K x1 |100/120/150 NMOS |Раде Mode 16-Pin DIP Now 
KM41256AJ 256Kx1 1100/120/150 NMOS |Раде Mode 18-Pin PLCC| Now 
KM41256AZ 256Kx1 | 100/120/150 NMOS |Раде Mode 16-Pin ZIP Now 
KM41257AP 256Kx1 | 100/120/150 NMOS  |Nibble Mode 16-Pin DIP Now 
KM41257AJ 256Kx1 | 100/120/150 NMOS  |Nibble Mode 18-Pin PLCC| Now 
KM41257AZ 256Kx1 | 100/120/150 NMOS  |Nibble Mode 16-Pin ZIP Now 
KM41464AP 64K x4 120/50 NMOS |Раде Mode 18-Pin DIP Now 
KM41464AJ 64Kx4 | 120/150 NMOS Раде Mode 18-Pin PLCC} Now 
KM41464AZ 64K x4 | 120/150 NMOS |Раде Mode 20-Pin ZIP Now 
1M bit KM41C1000AP 1Mx1 1|70/80/100 CMOS |Ғаві Page Mode |18-Pin DIP | Now 
KM41C1000AJ 1M x1 |70/80/100 CMOS |Ғаві Page Mode |20-Pin SOJ Now 
KM41C1000AZ 1M x1 1|70/80/100 CMOS  |Fast Page Mode |20-Pin ZIP Now 
*KM41C1001AP 1M x1 |70/80/100 CMOS  |Nibble Mode 18-Pin DIP Now 
*KM41C1001AJ 1M x1 |70/80/100 CMOS  |Nibble Mode 20-Pin SOJ Now 
"КМ41С1001А2 1М х1 |70/80/100 CMOS  |Nibble Mode 20-Pin ZIP Now 
“КМ41С1002АР 1Мх1 |70/80/100 CMOS  |Static Col. Mode |18-Pin DIP Now 
*KM41C1002AJ 1M x1 - |70/80/100 CMOS  |Static Col. Mode 20-Pin SOJ Now 
*KM41C1002AZ 1Mx1 |70/80/100 CMOS  |Static Col. Mode |20-Ріп ZIP Now 
KM44C256AP 256K x4 |80/100/120 CMOS  |Fast Page Mode |20-Ріп DIP Now 
KM44C256AJ 256K x4 |80/100/120 CMOS  |Fast Page Mode |20-Ріп SOJ Now 
КМ44С256А2 256Кх4 |80/100/120 CMOS  |Fast Page Mode |20-Pin ZIP Now 
*KM44C258AP 256К х4 |80/100/120 CMOS Static Col. Mode |20-Ріп DIP Now 
*KM44C258AJ 256K x4 |80/100/120 CMOS Static Col. Mode |20-Pin SOJ Now 
*KM44C258AZ 256K x4 |80/100/120 CMOS Static Col. Mode |20-Pin ZIP Now 
4M bit 1KM41C4000J 4M x1 80/100/120 CMOS Fast Page Mode |20-Ріп SOJ TBA 
1KM44C1000J 1Mx4 |80/100/120 CMOS Fast Page Mode |20-Ріп SOJ TBA 
Video 1КМ424С256Р 256Кх4 |НАМ; 80/100/120| CMOS Fast Page Mode |28-Ріп DIP TBA 

RAM SAM; 20/25/35 Serial In/Out 
TKM424C256J 256Kx4 | RAM; 80100120: CMOS  |Fast Page Mode |28-Ріп SOJ TBA 

SAM; 20/25/35 Serial In/Out 
1KM424C256Z 256K x4 |RAM; 80100120] CMOS |Ғаві Page Mode |28-Pin ZIP TBA 

SAM; 20/25/35 Serial In/Out 





























*: New Product 
t: Preliminary Product 
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2.2 Memory Module 











Part Number 


KMM48256 120/150 Page Mode 30-Pin SIP Call Factory 
KMM58256 256K x 8 120/150 Page Mode 30-Pin SIMM Call Factory 


(Edge Connector) 
КММ49256 256K x 9 120/150 Page Mode 30-Pin SIP 






















Call Factory 














































KMM59256 256K x9 120/150 Page Mode 30-Pin SIMM Call Factory 
Ë (Edge Connector) 

*KMM481000A 1M x8 Fast Page Mode | 30-Pin SIP Call Factory 

*KMM581000A 1M x8 Fast Page Mode | 30-Pin SIMM Cail Factory 
(Edge Connector) 

“КІММ491000А Fast Page Mode | 30-Ріп SIP Call Factory 

"KMM591000^ Fast Page Mode | 30-Pin SIMM Call Factory 





(Edge Connector) 





2.3 Static RAM 



















































Current 
Part Name | Organization Technology | Active, mA | Standby, μΑ Remark 
Typ (max) | Typ (max) 
1КМ6165 64Kx1 | 25/35/45 SDIP/SOJ 
TKM6165L 64Kx1 25/35/45 CMOS TBA 
1KM6465 16Kx4 | 25/35/45 CMOS (100) (2mA) TBA 
1KM6465L 16Kx4 25/35/45 CMOS (100) (100) TBA 
1KM6865 8Kx8 | 35/45/55 CMOS (120) (2mA) TBA 
TKM6865L 8K x8 | 35/45/55 CMOS (120) (100) TBA 
KM6264A 8Kx8 | 70/100/120| CMOS (70) (2mA) DIP/SOP | Now 
KM6264AL | 8Kx8 | 70/100/120; CMOS | (70) 2(100) DIP/SOP | Now 
1 Bs 

256K *KM61257 256Kx1 |25/35/45 CMOS (100) (2mA)  |SDIP/SOJ| Now 
*KM61257L 256Kx1 25/35/45 CMOS (100) (100  |SDIP/SOJ| Now 
*KM64257 64Kx4 | 25/35/45 CMOS (120) (2mA)  |SDIP/SOJ| Now 
*KM64257L 64Kx4 25/35/45 CMOS (120) (100) |SDIP/SOJ| Now 
1KM68257P 32Kx8 35/45/55 CMOS (120) (2mA) DIP TBA 
TKM68257LP 32Kx8 | 35/45/55 CMOS (120) (100) DIP TBA 
KM62256A 32K x8 | 80/100/120; CMOS DIP/SOP | Now 
KM62256AL 32Kx8 |80100120 CMOS DIP/SOP ! Now 
tfKM681000 128Kx8 |70/100/1201 CMOS DIP/SOP | TBA 
ttKM681000L 128Kx8 704100120 CMOS DIP/SOP | TBA 
























*: New Product 

t: Preliminary Product 
tt: Under Development 
TBA: To Be Announced 
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MEMORY ICs ` FUNCTION GUIDE 
2.4 EEPROM 
Capacity| Part Number |Organization Features Packages — |Remarks 
256K bit |*KM93C06 16x16 |250КН2 CMOS 10 Ext.-timed 8 DIP Now 
*KM93C07 16x16 |250KHz CMOS 10 Self-timed 8 DIP Now 
1K bit |*KM93C46/G 64x16  250KHz CMOS 10 [Self-timed| 8 DIP/8 SOP Now 
| *KM93C461 64x16  |250KHz CMOS | 10 Industrial 8 DIP Now 
16K bit | KM28C16/J 2K x8 150/200/250| CMOS 2 D-P, 32 24 DIP/32 PLCC| Now 
Page Mode 
*KM28C161 2K x8 150/200/250| CMOS 2 Industrial 24 DIP Now 
KM28C17/J 2Kx8  |150/200/250| CMOS 2 Б, RB |28 DIP/32 PLCC] Now 
-— | KM28C171 2Kx8 |150200250 CMOS 2 Industrial 28 DIP Now 
64K bit | KM28C64/J 8Kx8 1|200/250 CMOS 5 Б-Р, 32 |28 DIP/32 PLCC| Now 
Page Mode 
*KM28C64I 8Kx8 [200/250 CMOS 5 Industrial 28 DIP Now 
KM28C65/J 8Kx8 [200/250 CMOS 5 Б.Р, А/В |28 DIP/32 PLCC| Now 
*KM28C65I 8K x8 {200/250 CMOS 5 Industrial 28 ПІР Now 
256K bit | TKM28C256/J 32K x8 1150/200/250| CMOS 5 Б.Р, Т.В, 64/28 DIP/32 PLCC| 20, '89 
Page Mode 
1КМ28С2561 150/200/250 Industrial 28 DIP 


























*: D-P: Data-Polling, R/B: Ready/Busy, T-B: Toggle Bit 


2.5 Mask ROM 


































































































































Capacity Part Number Organization уже Technology Features Packages 
64K bit KM2364 8Kx8 250 NMOS — 24 DIP 
KM2365 8Kx8 250 NMOS Programmable Now 
Chip select 
128K bit | KM23128 16K x8 250 NMOS Programmable 28 DIP Now 
chip select 
256K bit | KM23256 | 32Kx8 250 NMOS Programmable 28 DIP Now 
chip select 
KM23257 32K x8 250 NMOS Programmable 28 DIP Now 
chip select 
512K bit | KM23C512 64K x8 250 CMOS Programmable 28 DIP 4Q, 1989 
ї output enable 
1M bit KM23C1000 128K x8 200 CMOS Programmable 28 DIP 4Q, 1989 
250 chip select 
KM23C4000-15 512K x 8 CMOS Programmable 28 DIP 4Q, 1989 
KM23C4000-20 512K x 8 CMOS chip select & 28 DIP 4Q, 1989 
KM23C4000-25 512K x 8 CMOS output enable 28 DIP 4Q, 1989 
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3. ORDERING INFORMATION 


X X X X-X 


T 
SPEED 
SAMSUNG «7: 70ns 
MEMORY ` «8. 80ns 
COMPONENT š *10: 100ns %25: 250ns 
*12: Ί20η5 %30: 300ns 
PART 2n Ар •35: 350ns 
NUMBER 
TEMPERATURE RANGE 





*BLANK 0-70*C 





REVISION 





| -40-%85%С 
“м —55- + 125*C 
PERFORMANCE 
*BLANK—STANDARD PACKAGE 
еН — —HIGH SPEED «Р PLASTIC DIP 
eL  —LOW POWER PLASTIC PLCC 
$i | (256K DRAM) 
PLASTIC SOJ 
(1M DRAM) 


SG SOIC GULLWING — 


KMM X 


XXXX X 

SAMSUNG pium 
MEMORY «10: 100ns 
MODULE *12: 120ns 

*15: 150ns 
4: SIP (SINGLE IN LINE 

PINS ON ONE EDGE) 

5: SIMM (EDGE CONNECTOR) REVISION 


PART NUMBER 


mi% 
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. KM4164B 
‚ KM41256A/KM41257A 
KM41464A 
KM41C1000A 
. KM41C1001A 
‚ KM41C1002A 
. KM44C256A 
. KM44C258A 
. KM41C4000 
10. KM44C1000 
11. KM424C256 
12. KMM4(5)8256/KMM4(5)8257 
13. КММА5)9256/ММА(5)9257 
- 14. KMM4(5)81000A 4 
Eu c 15. KMM4(5)91000A 





ONUA G) N ~ 











Dynamic RAM 















































64K bit KM4164BP 64K x 1 100/120/150 NMOS Page Mode 16-Pin DIP Now 
256K bit KM41256AP 256K x 1 100/120/150 NMOS Page Mode 16-Pin DIP Now 
KM41256AJ 256K x 1 100/120/150 NMOS Page Mode 18-Pin PLCC Now 
KM41256AZ 256K x 1 100/120/150 NMOS Page Mode 16-Pin ZIP Now 
KM41257AP 256K x 1 100/120/150 NMOS Nibble Mode 16-Pin DIP Now 
KM41257AJ 256Kx 1 100/120/150 NMOS Nibble Mode 18-Pin PLCC Now 
KM41257AZ 256K x 1 100/120/150 NMOS Nibble Mode 16-Pin ZIP Now 
KM41464AP 64K x4 120/150 NMOS Page Mode 18-Pin DIP Now 
KM41464AJ 64K x4 120/150 NMOS Page Mode 18-Pin PLCC Now 
KM41464AZ 64K x 4 120/150 NMOS Page Mode 20-Pin ZIP Now 
1M bit KM41C1000AP 1Мх1 70/80/100 CMOS Fast Page Mode | 18-Pin DIP Now 
KM41C1000AJ 1M x1 70/80/100 CMOS Fast Page Mode | 20-Pin SOJ Now 
KM41C1000AZ 1M x1 70/80/100 CMOS Fast Page Mode | 20-Pin ZIP Now 
KM41C1001AP 1Mx1 70/80/100 CMOS Nibble Mode 18-Pin DIP Now 
KM41C1001AJ 1Mx1 | 70/80/100 CMOS Nibble Mode 20-Pin SOJ Now 
КМ41С1001А2 1Мх1 70/80/100 CMOS Nibble Mode 20-Pin ZIP Now 
KM41C1002AP 1M x1 70/80/00 CMOS Static Col. Mode | 18-Pin DIP Now 
KM41C1002AJ 1M x1 70/80/100 CMOS Static Col. Mode | 20-Pin SOJ Now 
KM41C1002AZ 1M x1 70/8000 CMOS Static Cot. Mode | 20-Pin. ZIP Now 
KM44C256AP | 256K x4 | 80/100/120 CMOS Fast Page Mode | 20-Pin DIP Now 
KM44C256AJ | 256K x4 80/00/20 CMOS Fast Page Mode | 20-Pin SOJ Now 
КМ44С256А2 | 256K x 4 80/100/120 CMOS Fast Page Mode | 20-Pin ZIP Now 
KM44C258AP | 256K x4 | 80/100/120 CMOS Static Col. Mode | 20-Pin DIP Now 
KM44C258AJ 256K x4 80/100/120 CMOS Static Col. Mode | 20-Pin SOJ Now 
KM44C258AZ | 256K x4 | 80/100/120 CMOS Static Col. Mode | 20-Pin ZIP Now 
4M bit KM41C4000J АМ x1 80/100/120 CMOS Fast Page Mode | 20-Pin SOJ TBA 
KM44C1000J 1Мх4 | 80/100/120 CMOS 1 Fast Page Mode | 20-Pin SOJ TBA 
Video RAM | KM424C256P 256К х4 | RAM: 80/100/120 CMOS Fast Page Mode | 28-Pin DIP TBA 
SAM: 20/25/35 Serial In/Out 
KM424C256J 256K x4 RAM: 80/100/120 CMOS Fast Page Mode | 28-Pin SOJ TBA 
SAM: 20/25/35 Serial In/Out 
КМ424С2562 256K x4 RAM: 80/100/120 CMOS Fast Page Mode | 28-Pin ZIP TBA 
SAM: 20/25/35 Seria In/Out 
Module KMM48256 256K x8 120/150 NMOS Page Mode 30-Pin SIP Call Factory 
KMM58256 256Kx8 | 120/150 NMOS Page Mode 30-Pin SIMM Call Factory 
(Edge Connector) 
КММ49256 256К х9 120/150 NMOS Page Mode 30-Pin SIP Call Factory 
KMM59256 256Kx9 | 120/150 NMOS Page Mode 30-Pin SIMM Call Factory 
|. (Edge Connector) 
KMM481000A 1Mx8 | 80/100 CMOS Fast Page Mode | 30-Pin SIP Cail Factory 
KMM581000A 1Mx8 | 80/100 CMOS Fast Page Mode | 30-Pin SIMM Call Factory 
5 (Edge Connector) 
KMM491000A 1M x9 80/100 Fast Page Mode | 30-Pin SIP Call Factory 
KMM591000A 1Mx9 | 80/100 Fast Page Mode | 30-Pin SIMM Call Factory 
(Edge Connector} 


























KM4164B 


NMOS DRAM 





64K x 1 Bit Dynamic RAM with Page Mode 
FEATURES 


* Performance range 











* Page Mode capability 

* Single +5V +10% power supply 

• Common I/O using early write 

TTL compatible inputs and output 
Schmitt Triggers on all input control lines 
RAS-only and Hidden Refresh capability 
128 cycle/2ms refresh 

Jedec standard pinout in 16-pin DIP 


FUNCTIONAL BLOCK DIAGRAM 
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GENERAL DESCRIPTION 


The KM4164B is a fully decoded NMOS Dynamic Ran- 
dom Access Memory organized as 65,536 one-bit words. 
The design is optimized for high speed, high perfor- 
mance applications such as computer memory, peri- 
pheral storage and environments where low power 
dissipation and compact layout are required. 


The KM4164B features page mode which allows high 
speed random access of up to 256-bits within the same 
row. Multiplexed row and column address inputs per- 
mit the KM4164B to be housed in a standard 16-pin DIP. 


The KM4164B is fabricated using Samsung's advanc- 
ed silicon gate NMOS process. This process, coupled 
with single transistor memory storage cells, permits 
maximum circuit density and minimal chip size. 


Clock timing requirements are noncritical, and power 
supply tolerance is very wide. All inputs and output are 
TTL compatible. 


PIN CONFIGURATION 









































Q Data Out 
Ww Read/Write Input 
RAS Row Address Strobe 
| GAS Column Address Strobe 
Voc Power (+ 5V) 


















Ground 
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KM4164B NMOS DRAM 





ABSOLUTE MAXIMUM RATINGS* 














Parameter Symbol 
Voltage on any pin relative to Vss Vin, Морт —2.0 to +7.0 
uk 
Voltage on Vec supply relative to Vss Vec -1to 47.5 
Storage Temperature Τοῖς —65 to 4150 
Power Dissipation Po 1.0 
Short Circuit Output Current los 50 











“Permanent device damage may occur of “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to abso- 
lute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, Ta=0 to 70°C) 







Supply Voitage 








Ground 
Input High Voltage 
Input Low Voltage 






















DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 







Parameter 









KM4164B-10 
KM4164B-12 
KM4164B-15 


Operating Current* 
(RAS and CAS cycling; @tac = min.) 





mA 
























Standby Current 
(RAS = CAS = Мн after 8 RAS cycles min.) 





RAS-Only Refresh Current* KM4164B-10 mA 
(CAS = Vin, RAS cycling; @tac = min.) KM4164B-12 mA 
KM4164B-15 




















Page Mode Current* KM4164B-10 

(RAS = V4, CAS cycling; @tec = min.) KM4164B-12 mA 
KM4164B-15 

Input Leakage Current 

(Any input 0<Vin<5.5V, Vcc = 5.5V, Vss = OV, uA 

all other pins not under test =0 volts.) 

| Output Leakage Current 
(Data out is disabled, 0<Vours5.5V, Vcc = 5.5V, uA 


Vss = OV) 
Output High Voltage Level (lon z — 5mA) 











Output Low Voltage Level (lo, = 4.2mA) 


*Note: lcc is dependent on output loading and cycle rates. Specified values are obtained with the output open. 
Ісс is specified as an average current. 
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CAPACITANCE (т, - 25:0) 


__ те [е [= TIE. 


Input capacitance (Ас-А;, D) Смт 
Input capacitance (RAS, CAS, W) 
Output Capacitance (Q) 




































































































































ο οι | KM4164B-10| KM4164B-12/KM4164B-15 Ú 
Min| Мах |Min| Max |Min| Max 

Random read or write cycle time tac 190 220 260 ns 
Read-modify-write cycle time {рис |215 255 |3% ns 
Access time from RAS trac 100 10] | 150| ns 3,4 
Access time from CAS сас 55 | 60 75| ns | 3,5 
Output buffer turn-off delay time torr 0 25] 0 30| 0 35| ns 6 
Transition time (rise and fall) tr 3 100] 3 100] 3 100! ns 
RAS precharge time tre Το 90 100 ns 
RAS pulse width tras | 100} 10,000 120] 10,000|150| 10,000 ns 
RAS hold time ἴβδη 55 60 75 ns 
CAS pulse width teas | 55| 10,000| 60] 10,000| 75| 10,000| ns 
CAS hold time {сэн 11ου]. 190 150 ns 
RAS to CAS delay time trop 15 45| 20 60| 25 75|ns| 4 
CAS to RAS precharge time {сар 0 0 п5 
Row address set-up time tasr 0 0 0 ns 
Row address hold time tray 15 18 20 ns 
Column address set-up time tasc 0 0 0 ns 
Column address hold time Асан | 25 30 35 | ns 
Column address hold time referenced to RAS tar 70 90 110 ns 
Read command set-up time tres 0 0 1 ns 
Read command hold time referenced to CAS {асн 0 0 ns 
Read command hold time referenced to RAS (аян 0 0 ns | 
Write command set-up time twcs 0 0 ns 7 
Write command hold time twcH 30 35 45 ns 
Write command pulse width ШШ 30 35 45 ns 
Write command to RAS lead time taw. 25 35 45 ns 
Write command to CAS lead time tow | 25 35 45 | ns 
Data-in set-up time tos 0 0 0 ns 
Data-in hold time | ton 30 35 40 | пе | 
CAS to W delay time {суур 50 55 65 ns| 7 
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AC CHARACTERISTICS (continued) 







KM4164B-10| K M4164B-12 
Міп| Max 


KM4164B-15 










Parameter Symbol Units Notes 


RAS to W delay time : 














М : 
Write command hold time referenced to RAS twen | 75 
Data-in hold time referenced to RAS ip | 75 
Page mode cycle time іс |105 








CAS precharge time (page mode only) tcp 40 










CAS precharge time (all cycles except page mode) 




















Refresh period 


NOTES 

1. An initial pause of 100us is required after power-up followed by any 8 RAS cycles before proper device operation 
is achieved. 

2. Vin(min) and Vi. (mas) are reference levels for measuring timing of input signals. Transition times are measured 
between Уін(тіп) and Vi (max) and are assumed to be 5ns for all inputs. 

3. Measured with a load. equivalent to 2 TTL loads and 100pF. 

4. Operation within the taco(max) limit insures that taac(max) can be met, taco(max) is specified as a reference point 
only. If {ρου is greater than the specified taco(max) limit, then access time is controlled exclusively by tcac. 

5. Assumes that taco> taco(max). 

6. This parameter defines the time at which the output achieves the open circuit condition and is not referenced 
to Мон or Voi. 

7. tewo and tawo are restrictive operating parameters for the read-modify-write cycle only. If twcs> twcs(min), the 
cycle is an early writé cycle and the data output will remain open circuit throughout the entire cycle. If 
tcwoz- tewo(min) and trwo>tawo(min), the cycle is a late write cycle and the data output will contain data read from 
the selected cell. If neither of the above conditions are met, the condition of the data out (at access time until 
CAS goes back to Ун) is indeterminate. 
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TIMING DIAGRAMS 














READ CYCLE 
tre: 
tras 
RAS κ. tan 
γι. 
tre 
{САР 
3; Мн Е 
САЅ νι. 
9 
tRAH tcPN 
MIN NES Бл 
ун OD grasp "e` 6500000000 000000000000) 
A νι.. GA лоовевв 60906 ADDRESS ЖУРУУ 
tRRH 5 
Po] Res [nen 
vi RRO IOI Ων ууулу 
w vi 65505500 δόλο 












torr 





Уон- 
Мог 








VALID 
DATA 


WRITE CYCLE (EARLY WRITE) 













































E= сіз із τε, tre 
1 
RAS um taR iis 
tere 
L | 
0 Мн 
ss Vit— N N 
tcPN 
TASR 

γη ХХ ROW — OX COLUMN АХАХА ККК А OOK OOOO 
^ ν.. КУХУ Jaume EE RR 
wW ViH— OOOO OO XK twp OXXX IO KAN 
м У SS RO 

tRwL 
twor 
tos = toH 

νη- AS 0000000000 XX) ЖХХЯЯХХХХХХХХХХХХХХХХХУХХХХУХУ 

2 νι. 00006600. Data 000005000000 
1рна 
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TIMING DIAGRAMS (Continued) 


READ-WRITE/READ-MODIFY-WRITE CYCLE 


tawc 








tras 


Vin— AR 
RAS 
Ур. 


A Уін- / / 
t 
ЕН | СРМ 
Мн XA Y X XX ХХ (ΧΧΧ) 
š νι... 9 ЖЕ) бср A = SX CORK 9 OY) OOO н 


trcs 





€ 
a 

















XXXXX ХХ 
OO XXX) κα) 






sj 


Мн УУ 
νι. A 9, ANA SOY 


tcac | twp torr 


Уон- 
о 4 VALID 
Vot— OPEN DATA : 


tRAC ips tpH 
* 
ViH— AO OY ХУА 5065550 55509 (ΧΧΧ; ХХХ) ХХХ ХХХ 
D νι. IANN ον OY DATA МУКК ον X 


PAGE MODE READ CYCLE 








RAS 
са 
VASNI V (X 

^ «еру, 55506505060) 
о 

VALID 

DATA 
wW 





RA DON'T CARE 
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TIMING DIAGRAMS (Continued) 


PAGE MODE WRITE CYCLE 


trp 


























RAS 
E tcas tcas 
OS NN NN 
JEN tar tasc tasc 
tasR tRaH | tasc 1САН {САН {САН 
мн— XA ХХ) (ХХ XX СУУУ 
NEEDS Ὁ ҚОЛ 5 SER C UE 
усн 
twcR twcs twcs twCH 
twcs мсн 
5 πρ twp 
γιη-- УУУУ twp X 7% AAA 
W va AYR ХА А УАУ KYLA 
tps tpH tos toH | tos {рн 























= T" 
ШЕН 
мн ROY МУ + ОУУ 
о м КО ves pata ЖОЙ ΟΝ 


tDHR 


RAS-ONLY REFRESH CYCLE 
Note: CAS = Мн W,D = Don't care 











RAS ViH— 

У 

Мн CO0GO0000000 УУУУ XXXXXXXXXXXXXXX 
A 

vu- 554 000505050) 
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TIMING DIAGRAMS (continued) 


HIDDEN REFRESH CYCLE 





NMOS DRAM 
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- RAS tras: 
мн 
ms н | == 
Vit — 
κε V- 
Να. {ВАН 
tas toe 


tasc 


ун OX) =m OUR E= WQ 
A w АҢ Όσες ср MOYON = (595000) 





"Ow ROY 


OQ AAA 


XXX) XXX) KX 





Уон-- 
Νοι.-- 


KM4164B OPERATION 


Device Operation 


The KM4164B contains 65,536 memory locations. Six- 
teen address bits are required to address a particular 
memory location. Since the KM4164B has only 8 address 
input pins, time multiplexed addressing is used to in- 
put 8 row and 8 column addresses. The multiplexing is 
controlled by the timing relationship between the row 
address strobe (RAS), the column address strobe (CAS) 
and the valid address inputs. 


Operation of the KM4164B begins by strobing in a valid 
row address with RAS while CAS remains high. Then the 
address on the 8 address input pins is changed from 
a row address to a column address and is strobed in 
by CAS. This is the beginning of any KM4164B cycle in 
which a memory location is accessed. The specific type 
of cycle is determined by the state of the write enable 
pin and various timing relationships. The cycle is ter- 
minated when both RAS and CAS have returned to the 
high state. Another cycle can be initiated after RAS re- 
mains high long enough to satisfy the RAS precharge 
time (tap) requirement. 








and CAS Timing 


The minimum RAS and CAS pulse width are specified 
by tras(min) and tcas(min) respectively. These minimum 
pulse widths must be satisfied for proper device opera- 
tion and data integrity. Once a cycle is initiated by bring- 
ing RAS low, it must not be aborted prior to satisfying 
the minimum RAS and CAS pulse widths. In addition, 
a new cycle must not begin until the minimum RAS 
precharge time, tap, has been satisfied. Once a cycle 
begins, internal clocks and other circuits within the 
KM4164B begin a complex sequence of events. If the 
sequence is broken by violating minimum timing re- 
quirements, loss of data integrity can occur. 


Read 


A read cycle is achieved by maintaining the write enable 
input (W) high during a RAS/CAS cycle. The output of 
the KM4164B remains in the Hi-Z state until valid data 
appears at the output. If CAS goes low before taco(max), 
the access time to valid data is specified by trac. If CAS 
goes low after їһсо(тах), the access time is measured 
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DEVICE OPERATION (continued) 


from CAS and is specified by tcc. іп order to achieve 
the minimum access time, trac(min), it is necessary to 
bring CAS low before taco(max). 


Write 

The KM4164B can perform early write, late write and 
read-modify-write cycles. The difference between these 
cycles is in the state of data-out and is determined by 
the timing relationship between W and CAS. In any type 
of write cycle, Data-in must be valid at or before the fall- 
ing edge of W or CAS, whichever is later. 


Early Write: An early write cycle is performed by bring- 
ing W low before CAS. The data at the data input pin 
(D) is written into the addressed memory cell. 
Throughout the early write cycle the output remains in 
the Hi-Z state. This cycle is good for common I/O ap- 
plications because the data-in and data-out pins may 
be tied together without bus contention. 


Read-Modify-Write: In this cycle, valid data from the ad- 
dressed cell appears at the output before and during the 
time that data is being written into the same cell loca- 
tion. This cycle is achieved by bringing W low after CAS 
and meeting the data sheet read-modify-write cycle tim- 
ing requirements. This cycle requires using a separate 
VO to avoid bus contention. 


Late Write: It W is brought low after CAS, a late write 
cycle will occur. The late write cycle is very similar to 
the read-modify-write cycle except that the timing 
parameters, tawo and tcwp, are not necessarily met. The 
state of data-out is indeterminate since the output could 
be either Hi-Z or contain data depending on the timing 
conditions. This cycle requires a separate I/O to avoid 
bus contention. 


Data Output 


The KM4164B has a tri-state output buffer which is con- 
trolled by CAS (and W for early write). 

Whenever CAS is high (Мн), the output is in the high 
impedance (Hi-Z) state, In any cycle in which valid data 
appears at the output, the output first remains in the 
Hi-Z state until the data is valid and then the valid data 
appears at the output. The valid data remains at the out- 
put until CAS returns high. This is true even if a new 
RAS cycle occurs (as in hidden refresh). Each of the 
KM4164B operating cycles are listed below after the cor- 
responding output state produced by the cycle. 


Valid Output Data: Read, Read-Modify-Write, Hidden 
Refresh, Page Mode Read, Page Mode Read- 
Modify-Write. 


Hi-Z Output State: Early Write, RAS-only Refresh, Page 
Mode write, CAS-only cycle. 


Indeterminate Output State: Delayed Write 


Refresh 


The data in the KM4164B is stored on a tiny capacitor 
within each memory cell. Due to leakage, the data will 
leak off after a period of time. To maintain data integri- 
ty itis necessary to refresh each of the rows every 2 ms. 
There are several ways to accomplish this. 


RAS-Only Refresh: This is the most common method 
for performing refresh. It is performed by strobing in a 
row address with RAS while CAS remains high. 


Hidden Refresh: A hidden refresh cycle may be perform- 
ed while maintaining the latest valid data at the output 
by extending the CAS active time and strobing in a 
refresh row address with RAS. 


Other Refresh Methods: It is also possible to refresh the 
KM4164B by using read, write or read-modify-write 
cycles. Whenever a row is accessed, all the cells in that 
row are automatically refreshed. There are certain ap- 
plications in which it might be advantageous to perform 
refresh in this manner but in general RAS-only refresh 
is the preferred method. 


Page Mode 


Page mode memory cycles provide faster access and 
lower power dissipation than normal memory cycles. 
In page mode, it is possible to perform read, write or 
read-modify-write cycles. As long as the applicable tim- 
ing requirements are observed it is possible to mix 
these cycles in any order. A page mode cycle begins 
with a normal cycle. While RAS is kept low to main- 
tain the row address, CAS is cycled to strobe in addi- 
tional column addresses. This eliminates the time 
required to set up and strobe sequential row addresses 
for the same page. 


Power-up 


If RAS = М5 during power-up the KM4164B might 
begin an active cycle. This condition results in higher 
than necessary current demands from the power supp- 
ly during power-up. It is recommended that RAS and 
CAS track with Vcc during power-up or be held at a 
valid Vi, in order to minimize the power-up current. 


An initial pause of 100џѕес is required after power-up 
followed by 8 initialized cycles before proper device 
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DEVICE OPERATION (Continued) 


operation is assured. Eight initialization cycles are also 
required after any 2 ms period in which there are no 
RAS cycles. An initialization cycle is any cycle in which 
RAS is cycled. 


Termination 


The lines from the TTL driver circuits to the KM4164B 
inputs act like unterminated transmission lines 
resulting in significant positive and negative over- 
shoots at the inputs. To minimize overshoot it is ad- 
visable to terminate the input lines and to keep them 
as short as possible. Although either series or parallel 
termination may be used, series termination is general- 
ly recommended since it is simple and draws no addi- 
tional power. It consists of aresistor in series with the 
input line placed close to the KM4164B input pin. The 
optimum value depends оп the board layout. It must 
be determined experimentally and is usually in the 
range of 20 to 40 ohms. 


Board Layout 


It is important to lay out the power and ground lines 
on memory boards in such a way that switching tran- 
sient effects are minimized. The recommended 
methods are gridded power and ground lines or 
separate power and ground planes. The power and 
ground lines act like transmission lines to the high fre- 
quency transients generated by DRAMS. The im- 
pedance is minimized if all the power supply traces to 
all the DRAMS run both horizontally and vertically and 
are connected at each intersection or better yet if 
power and ground planes are used. 


Address and control lines should be as short as possi- 
ble to avoid skew. In boards with many DRAMS these 
lines should fan out from a central point like a fork or 
comb rather than being connected in a serpentine pat- 
tern. Also the control logic should be centrally located 
on large memory boards to facilitate the shortest possi- 
ble address and control lines to all the DRAMS. 


Decoupling 


The importance of proper decoupling cannot be over 
emphasized. Excessive transient noise or voltage 
droop on the Vcc line can cause loss of data integri- 
ty (soft errors). The total combined voltage changes 
over time in the Vcc to Vss voltage (measured at the 
device pins) should not exceed 500тУ. 


A high frequency 0.1µΕ ceramic decoupling capacitor 
should be connected between the Vcc and ground 
pins of each KM4164B using the shortest possible 
traces. These capacitors act as a low impedance shunt 
for the high frequency switching transients generated 
by the KM4164B and they supply much of the current 
used by the KM4164B during cycling. 


In addition, a large tantalum capacitor with a value of 
47ҺЕ to 100uF should be used for bulk decoupling to 
recharge the 0.14F capacitors between cycles, thereby 
reducing power line droop. The bulk decoupling 
capacitor should be placed near the point where the 
power traces meet the power grid or power plane. Even 
better results may be achieved by distributing more 
than one tantalum capacitor throughout the memory 
array. 
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PACKAGE DIMENSIONS 
16-LEAD PLASTIC DUAL IN-LINE PACKAGE 


0.759 (19.28) 
0.769 (19.53) 

















0.247 (6.27) 
0.257 (6.53) 


















n 


0.100 (2.54) 
TYP 


0055 (1.40) 


0.065 (1.65) 





Units: Inches (millimeters) 


8. 
А 


0.300 (7.62) 





0.008 (0.20) 
0.012 (0.30) 





0.123 (3.12) 
0.133 (3.88) 
0.015 (0.38) 
MIN 
0.016 (0.41) [90915038 
0.020 (0.51) 


MIN 
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256K x 1 Bit Dynamic RAM with Page/Nibble Mode 


FEATURES 


* Performance range 


KM41256/7A-12 120ns 60ns 230ns 
KM41256/7A-15 150ns 75ns 260ns 


* Page Mode capability-KM41256A 

ο Nibble Mode capability-KM41257A. 

ο CAS-before-RAS refresh capability 

* RAS-only and Hidden Refresh capability 

* TTL compatible inputs and output 

* Common I/O using early write 

* Single +5V+10% power supply 

* 256 cycle/4ms refresh 

* Jedec standard pinout in 16-pin plastic DIP, 
18 lead PLCC and 16-pin plastic ZIP. 














FUNCTIONAL BLOCK DIAGRAM 









CONTROL 





REFRESH CONTROL & 
ADDRESS COUNTER 





COLUMN DECODER 






MEMORY ARRAY 
262,144 
CELLS 


--- Усс 


ROW DECODER 


—— Vss 







* KM41256/7AP 


DESCRIPTION 


The KM41256/7A is a fully decoded NMOS Dynamic 
Random Access Memory organized as 262,144 one-bit 
words. The design is optimized for high speed, high 
performance applications such as computer memory, 
buffer memory, peripheral storage and environments 
where low power dissipation and compact layout are 
required. 

The КМ41256А features page mode which allows high 
speed random access of memory cells within the same 
row. The KM41257A features nibble mode whichallows 
high speed serial access of up to 4 bits of data. CAS- 
before-RAS refresh capability provides on-chip auto 
refresh as an alternative to RAS-only refresh. Multi- 
plexed row and column address inputs permit the 
KM41256/7A to be housed in a JEDEC standard 16-pin 
DIP. 


The KM41256/7A is fabricated using Samsung's ad- 
vanced silicon gate NMOS process. This process, coupl- 
ed with single transistor memory storage cells, permits 
maximum circuit density and minimal chip size. 


Clock timing requirements are noncritical, and power 
supply tolerance is very wide. All inputs and output are 
TTL compatible. 


PIN CONFIGURATIONS 


*KM41256/7AJ •КМ41256/7А2 














Address Inputs 





Data In 

Data Out 

Read/Write Input 

Row Address Strobe 
Column Address Strobe 
Power (+ 5V) 

Ground 
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ABSOLUTE MAXIMUM RATINGS* 






Parameter 






-1to 470 





Voltage on any pin relative to Vss Vin, Vout 












Voltage on Мос supply relative to Vss Усс —1to +7.0 V 
Storage Temperature Testo - 55 to + 150 °C 














w 
mA 


Po 1.0 
50 





Power Dissipation 
Short Circuit Output Current 



























*Permanent device damage may occur of ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, TA = 0 to 70°C) 


е [ше Ге a NM w] 


Supply Voltage 





| Ground 
Input High Voltage 








DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 




















































Operating Current* KM41256/7A-10 

(RAS апа CAS cycling; @tac = min.) KM41256/7A-12 mA 
KM41256/7A-15 mA 

Standby Current mA 

(RAS = CAS = Мн) 

RAS-Only Refresh Current* KM41256/7A-10 mA 

(CAS = Мн, RAS cycling; @tac = min.) KM41256/7A-12 mA 
KM41256/7A-15 mA 

Page Mode Current* KM41256A-10 mA 

(RAS = Vii, CAS cycling; Фікс- min.) KM41256A-12 mA 
KM41256A-15 

Nibbie Mode Current* KM41257A-10 

(RAS = Vii, CAS cycling; @tnc = min.) KM41257A-12 mA 
KM41257A-15 mA 

= masapas 

CAS-Before- RAS Refresh Current* KM41256/7A-10 — 70 mA 

(RAS cycling @tac = min.) KM41256/7A-12 lecce = 65 mA 
KM41256/7A-15 — 60 mA 

Input Leakage Current 

(Any input 0<Vin<5.5V, Voc = 5.5У, Vss =0V, lic -- 10 10 pA 

all other pins not under test =0 volts.) 
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DC AND OPERATING CHARACTERISTICS (continued) 










Parameter 





Output Leakage Current 
(Data out is disabled, OV «Vour x 5.5V, 
Усс = 5.5V, Vss = OV) 


Output High Voltage Level (lo, = – 5тА) 


Output Low Voltage Level (lo, = 4.2mA) 

















*Note: Icc is dependent on output loading and cycle rates. Specified values are obtained with the output open. 
Ίος is specified as an average current. 


CAPACITANCE (т,-25%с) 


x эз [= ее l 


Input Capacitance (Ac-As, D) 


Input Capacitance (RAS, CAS, W) 
Output Capacitance (Q) 


AC CHARACTERISTICS (o*c«T,«70*C, Vcc =5.0V + 10%. See notes 1,2) 
KM41256/7A STANDARD OPERATION 








: Max |Міп| Мах 

















Random read ог write cycle time tac 
Read-modify-write cycle time {амс 
Access time from RAS trac 





Access time from CAS (сас 








Output buffer turn-off delay time torr 
Transition time (rise and fall) tr 














RAS precharge time 
RAS pulse width 








I 
" 
| 


RAS hold time 


CAS precharge time 
(all cycles except page mode) 


75 








{сем 











CAS pulse width 
CAS hold time 
RAS to CAS delay time taco 
CAS to RAS precharge time 
Row address set-up time 


gg 
I 











Row address hold time 





Column address set-up time 








= 
5 
zi 
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N 
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Column address hold time 
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KM41256/7A STANDARD OPERATION (Continued) 


КМ41256А-12|КМ41256А.15 
Parameter KM41257A-12/KM41257A-15|Units 








Column address hold time referenced to RAS | 


Read command set-up time 





Read command hold time referenced to CAS 








Write command set-up time 





Write command hold time 








Write command pulse width 
Write command to RAS lead time 
Write command to CAS lead time 
Data-in set-up time 

















Data-in hold time 
CAS to write enable delay time 
RAS to write enable delay time 











Write command hold time referenced to RAS 
































Refresh period (256 cycles) 


CAS setup time (CAS-before-RAS refresh) 
CAS hold time (CAS-before-RAS refresh) 
Refresh counter test cycle time 




























Refresh counter test CAS precharge time 








Refresh counter test RAS pulse width 
RAS Precharge to CAS hold time 




















KM41257A NIBBLE MODE 


Nibble mode read/write cycle time 


Nibble mode read-write cycle time 






















Nibble mode access time 

Nibble mode CAS pulse width 
Nibble mode CAS precharge time 
Nibble mode RAS hold time 

Nibble mode CAS hold time referenced to RAS 
Nibble mode CAS to W delay time 
Nibble mode W to CAS lead time 
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KM41256A PAGE MODE (Continued) 
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Page mode cycle time 100 
CAS precharge time (page mode only) 45 


NOTES 

1. An initial pause of 100,5 is required after power-up followed by any 8 RAS cycles before proper device operation 
is achieved. 

2. Уін(тіп) and Vi (max) are reference levels for measuring timing of input signals. Transition times are measured 
between Мн(тіп) and Vi (max) and are assumed to be 5ns for all inputs. 

3. Measured with a load equivalent to 2 TTL loads and 100pF. 

4. Operation within the taco(max) limit insures that trac(max) сап be met. taco(max) is specified as a reference point 
only. If taco is greater than the specified taco(max) limit, then access time is controlled exclusively by tcac. 

5. Assumes that taco z taco(max). 

6. This parameter defines the time at which the output achieves the open circuit condition and is not referenced 
to Vou or VoL. 

7. tcwp and tawo are restrictive operating parameters for the read-modify-write cycle only. If twcsz twcs(min), the 

` cycle is an early write cycle and the data output will remain open circuit throughout the entire cycle. If 
town > tewo(min) and tawo>tawo(min), the cycle is a late write cycle and the data output will contain data read from 
the selected cell. If neither of the above conditions are met, the condition of the data out (at access time until 
CAS goes back to Ун) is indeterminate. 
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TIMING DIAGRAMS (continued) 
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TIMING DIAGRAMS (continued) 
PAGE MODE READ CYCLE (KM41256A) 
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TIMING DIAGRAMS (Continued) 
NIBBLE MODE READ CYCLE (КМ41257А) 
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TIMING DIAGRAMS (continued) 
NIBBLE MODE READ-WRITE CYCLE (KM41257A) 
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TIMING DIAGRAMS (Continued) 
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TIMING DIAGRAMS (continued) 


CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE 
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KM41256/7A OPERATION 


Device Operation 


The KM41256/7A contains 262,144 memory locations. Eigh- 
teen address bits are required to address a particular 
memory location. Since the KM41256/7A has only 9 ad- 
dress input pins, time multiplexed addressing is used 
to input 9 row and 9 column addresses. The multiplex- 
ing is controlled by the timing relationship between the 
row address strobe (RAS), the column address strobe 
(CAS) and the valid address inputs. 


Operationof the KM41256/7A begins by strobing in a valid 
row address with RAS while CAS remains high. Then the 
address on the 9 address input pins is changed from 
a row address to a column address and is strobed in 
by CAS. This is the beginning of any KM41256/7A cycle 
in which a memory location is accessed. The specific 
type of cycle is determined by the state of the write 
enable pin and various timing relationships. The cycle 
is terminated when both RAS and CAS have returned 
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to the high state. Another cycle can be initiated after 
RAS remains high long enough to setisfy the RAS 
precharge time (tap) requirement. 


RAS and CAS Timing 


The minimum RAS and CAS pulse width are specified 
by tras(min) and tcas(min) respectively. These minimum 
pulse widths must be satisfied for proper device opera- 
tion and data integrity. Once a cycle is initiated by bring- 
ing RAS low, it must not be aborted prior to satisfying 
the minimum RAS and CAS pulse widths. In addition, 
a new cycle must not begin until the minimum RAS 
precharge time, tre, has been satisfied. Once a cycle 
begins, internal clocks and other circuits within the 
KM41256/7A begin a complex sequence of events. If the 
sequence is broken by violating minimum timing re- 
quirements, loss of data integrity can occur. 
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DEVICE OPERATION (continued) 


Read 


A read cycle is achieved by maintaining the write enable 
input (W) high during a RAS/CAS cycle. The output of 
the KM41256/7A remains in the Hi-Z state until valid data 
appears at the output. If CAS goes low before trco(max), 
the access time to valid data is specified by trac. If CAS 
goes low after trco(max), the access time is measured 
from CAS and is specified by tcc. In order to achieve 
the minimum access time, trac(min), it is necessary to 
bring CAS low before taco(max). 


Write 


The KM41256/7A can perform early write, tate write and 
read-modify-write cycles. The difference between these 
cycles is in the state of data-out and is determined by 
the timing relationship between W and CAS. In any type 
of write cycle, Data-in must be valid at or before the fall- 
ing edge of W or CAS, whichever is later. 

Early Write: An early write cycle is performed by bring- 
ing W low before CAS. The data at the data input pin 
(D) is written into the addressed memory cell. 
Throughout the early write cycle the output remains in 
the Hi-Z state. This cycle is good for common Ι/Ο ap- 
plications because the data-in and data-out pins may 
be tied together without bus contention. 


Read-Modify-Write: In this cycle, valid data from the ad- 
dressed celi appears at the output before and during the 
time that data is being written into the same cell loca- 
tion. This cycle is achieved by bringing W low after CAS 
and meeting the data sheet read-modify-write cycle tim- 
ing requirements. This cycle requires using a separate 
ШО to avoid bus contention. 


Late Write: If W is brought low after CAS, a late write 
cycle will occur. The late write cycle is very similar to 
the read-modify-write cycle except that the timing 
parameters, tawo and tewo, are not necessarily met. The 
state of data-out is indeterminate since the output could 
be either Hi-Z or contain data depending on the timing 
conditions. This cycle requires a separate I/O to avoid 
bus contention. 


Data Output 


The KM41256/7A has a tri-state output bufferlwhich is con- 
trolled by CAS (and W for early write). 

Whenever CAS is high (Мін), the output is in the high 
impedance (Hi-Z) state, In any cycle in which valid data 
appears at the output, the output first remains in the 
Hi-Z state until the data is valid and then the valid data 
appears at the output. The valid data remains at the out- 
put until CAS returns high. This is true even if a new 


NMOS DRAM 


RAS cycle occurs (as in hidden refresh). Each of the 
KM41256/7A operating cycles is listed below after the cor- 
responding output state produced by the cycle. 


Valid Output Data: Read, Read-Modify-Write, Hidden 
Refresh, Page Mode Read, Page Mode Read-Modify- 
Write. Nibble Mode Read, Nibble Mode Read- 
Modify-Write. 


Hi-Z Output State: Early Write, RAS-only Refresh, Page 
Mode Write, Nibble Mode Write, CAS-before-RAS 
Refresh, CAS-only cycle. 


Indeterminate Output State: Delayed Write 


Refresh 


The data in the KM41256/7Ais storedona tiny capacitor 
within each memory cell. Due to leakage, the data will 
leak off after a period of time. To maintain data integri- 
ty it is necessary to refresh each of the rows every 4 ms. 
There are several ways to accomplish this. 


RAS-Only Refresh: This is the most common method 
for performing refresh. It is performed by strobing in a 
row address with RAS while CAS remains high. 


CAS-before-RAS Refresh: The КМ41256/7А|һаѕ CAS- 
before-RAS on-chip refreshing capability that eliminates 
the need for external refresh addressed. If CAS is held 
low for the specified set up time (tcsr) before RAS goes 
low, the on-chip refresh circuitry is enabled. An inter- 
nal refresh operation automatically occurs and the on- 
chip refresh address counter is internally incremented 
in preparation for the next CAS-before-RAS refresh cycle 


Hidden Refresh: A hidden refresh cycle may be perform- 
ed while maintaining the latest valid data at the output 
by extending the CAS active time and strobing in a 
refresh row address with RAS. The KM41256/7A hidden 
refresh cycle is actually a CAS-before-RAS refresh cy- 
cle within an extended read cycle. The refresh row ad- 
dress is provided by the on-chip refresh address counter. 
This eliminates the need for the external row address 
that is required in hidden refresh cycles by DRAMS that 
do not have CAS-before-RAS refresh capability. 


Other Refresh Methods: It is also possible to refresh the 
KM41256/7A by using read, write or read-modify-write 
cycles. Whenever a row is accessed, all the cells in that 
row are automatically refreshed. There are certain ap- 
plications in which it might be advantageous to perform 
refresh in this manner but in general RAS-only refresh 
is the preferred method. 
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DEVICE OPERATION (Continued) 


Page Mode (KM41256A) 


The KM41256A has page mode capability. Page mode 
memory cycles provide faster access and lower power 
dissipation than normal memory cycles. In page mode, 
it is possible to perform read, write or read-modify-write 
cycles. As long as the applicable timing requirements 
are observed it is possible to mix these cycles in any 
order. A page mode cycle begins with a normal cycle. 
While RAS is kept low to maintain the row address, CAS 
is cycled to strobe in additional column addresses. This 
eliminates the time required to set up and strobe se- 
quential row addresses for the same page. 


Nibbie Mode (KM41257A) 


The KM41257A has nibble mode capability. Nibble mode 
operation allows high speed serial read, write or read- 
modify-write access of 4 consecutive bits. The first of 
4 bits is accessed in the usual manner. The remaining 
nibble bits are accessed by toggling CAS high then low 
while RAS remains low. 


The 4 bits of data that may be accessed during nibble 
mode are determined by the lower 8 row address bits 
(RAg-RA7) and 8 column address bits (CAo-CA7). The two 
address bits, RAgand СА», are used to select 1 of the 


4 nibble bits for initial access. The remaining nibble bits 
are accessed by toggling CAS with RAS held low. Each 
high-low CAS transition will internally increment the nib- 
ble address (RAs, CAs) as shown in the following 
diagram. 





[ 0,0 1,0 0,1 11 al 
If more than 4 bits are accessed during nibble mode, 
the address sequence will begin to repeat. If any bit is 
written during nibble mode, the new data will be read 
on any subsequent access. If the write operation is exe- 
cuted again on a subsequent access, the new data will 
be written into the selected cell location. 





A nibble cycle can be a read, write, ог read-modify-write 
cycle. Any combinations of reads and writes or read- 
modify-writes are allowed. 


CAS-before-RAS Refresh Counter test cycle 
A special timing sequence using the CAS-before-RAS 
counter test cycle provides a convenient method of veri- 


fying the functionality of the CAS-before-RAS refresh ac- 
tivated circuitry. 


After the CAS-before-RAS refresh operation, if CAS goes 
high and then low again while RAS is held low, the read 
and write operations are enabled. 


This is shown in the CAS-before-RAS counter test cy- 
cle timing diagram. A memory cell can be addressed 
with 9 row address bits and 9 column address bits defin- 
ed as follows: 


Row Address— Bits А0 through А? are supplied by the 
on-chip refresh counter. The A8 bit is set high internally. 


Column Address— Bits А0 through А8 are strobed-in by 
the falling edge of CAS as in a normal memory cycle. 


Suggested CAS-before-RAS Counter Test 
Procedures 


The CAS-before-RAS refresh counter test cycle timing 

is used in each of the following steps: 

1. Initialize the internal refresh counter by performing 
8 cycles. 

2. Write a test pattern of “lows” into the memory cells 
at a single column address and 256 row addresses. 
(The row addresses are supplied by the on-chip 
refresh counter.) 

3. Using read-modify-write cycles, read the “lows” writ- 
ten during step 2 and write "highs" into the same 
memory locations. Perform this step 256 times so that 
highs are written into the 256 memory cells. 

4. Read the "highs" written during step 3. 

5. Compliment the test pattern and repeat steps 2, 3 and 
4. 


Power-up 


If RAS=Vss during power-up the KM41256/7A might 
begin an active cycle. This condition results in higher 
than necessary current demands from the power sup- 
ply during power-up. It is recommended that RAS and 
CAS track with Vcc during power-up or be held at a 
valid Vin in order to minimize the power-up current. 


An initial pause of 100usec is required after power-up 
followed by 8 initialized cycles before proper device 
operation is assured. Eight initialization cycles are also 
required after any 4 msec period in which there are no 
RAS cycles. An initialization cycle is any cycle in which 
RAS is cycled. 


Termination 


Thelines from the TTL driver circuits to the KM41256/7A 
inputs act like unterminated transmission lines resulting 
in significant positive and negative overshoots at the 
inputs. To minimize overshoot it is advisable to terminate 
the input lines and to keep them as short as possible. 
Although either series or parallel termination may be us- 
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DEVICE OPERATION (continued) 


ed, series termination is generally recommended since 
it is simple and draws no additional power. It consists 
of a resistor in series with the input line placed close 
to the KM41256/7A input pin. The optimum value depends 
on the board layout. It must be determined experimen- 
tally and is usually in the range of 20 to 40 ohms. 


Board Layout 


It is important to lay out the power and ground lines on 
memory boards in such a way that switching transient 
effects are minimized. The recommended methods are 
gridded power and ground lines or separate power and 
ground planes. The power and ground lines act like 
transmission lines to the high frequency transients 
generated by DRAMS. The impedance is minimized if 
all the power supply traces to all the DRAMS run both 
horizontally and vertically and are connected at each in- 
tersection or better yet if power and ground planes are 
used. 


Address and control lines should be as short as possi- 
ble to avoid skew. In boards with many DRAMS these 
lines should fan out from a central point like a fork or 
comb rather than being connected in a serpentine pat- 
tern. Also the control logic should be centrally located 
on large memory boards to facilitate the shortest possi- 


PACKAGE DIMENSIONS 


16-LEAD PLASTIC DUAL IN-LINE PACKAGE 





0.763 (19.38) 
0.767 (19.48) 















0.265 (6.73) 
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0.015 (0.38) 





0.016 (0.41) 


0.100 (2.54) 0.060 (1.52) 
0.020 (0.51) 


TYP TYP 


ble address and control lines to all the DRAMS. 


Decoupling 


The importance of proper decoupling cannot be over em- 
phasized. Excessive transient noise or voltage droop on 
the Vcc line can cause loss of data integrity (soft er- 
rors). The total combined voltage changes over time in 
the Vcc to Vss voltage (measured at the device pins) 
should not exceed 500mv. 


A high frequency 0.3μΕ ceramic decoupling capacitor 
should be connected between the Vcc and ground pins 
of each KM41256/7A using the shortest possible traces. 
These capacitors act as a low impedance shunt for the 
high frequency switching transients generated by the 
KM41256/7A and they supply much of the current used 
by the KM41256/7A during cycling. 


In addition, a large tantalum capacitor with a value of 
47µΕ їо 1004F should be used for bulk decoupling to 
recharge the 0.3μΕ capacitors between cycles, thereby 
reducing power line droop. The bulk decoupling 
capacitor should be placed near the point where the 
power traces meet the power grid or power plane. Even 
better results may be achieved by distributing more than 
one tantalum capacitor throughout the memory array. 


Units: Inches (millimeters) 
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PACKAGE DIMENSIONS (continued) 
18- LEAD PLASTIC CHIP CARRIER Units: Inches (millimeters) 
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16-LEAD PLASTIC ZIG-ZAG IN-LINE PACKAGE 
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64K x 4 Bit Dynamic RAM with Page Mode 


FEATURES 


* Performance range 


KM41464A-10 





KM41464A-12 





* Page Mode capability 
* CAS-before-RAS Refresh capability 
е RAS-only and Hidden Refresh capability 
* TTL compatible inputs and outputs 
* Early Write or Output Enable Controlled Write 
* Single +5V+10% power supply 
* 256 cycle/4ms refresh 
* JEDEC standard pinout in 18-pin DIP, 
18-lead PLCC and 20-pin ZIP. 


FUNCTIONAL BLOCK DIAGRAM 
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MEMORY ARRAY 
262,144 MEMORY CELLS 





ADDRESS BUFFERS 
ROW DECODER 


GENERAL DESCRIPTION 


The КМ41464А is a fully decoded 65,536 x 4 NMOS 
Dynamic Random Access Memory. The design is optimiz- 
ed for high speed, high performance applications such 
as computer memory, buffer memory, peripheral storage 
and environments where low power dissipation and 
compact layout are required. 


The KM41464A features page mode which allows 
high speed random access of memory cells within the 
same row. CAS-before-RAS refresh capability provides 
on-chip auto refresh as an alternative to RAS-only re- 
fresh. Multiplexed row and column address inputs per- 
mit the КМ41464А to be housed in a standard 18-pin DIP. 


The KM41464A is fabricated using Samsung’s advanc- 
ed silicon gate NMOS process. This process, coupled 
with single transistor memory storage cells, permits 
maximum circuit density and minimal chip size. 


Clock timing requirements are noncritical, and power 
supply tolerance is very wide. All inputs and outputs are 
TTL complible. 


PIN CONFIGURATION 


* KM41464AJ * KM41464AZ 


* KM41464AP 




































Row Address Strobe 
Column Address Strobe 













Output Enable 
Data In/Out | 
Power (+ 5У) 
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ABSOLUTE MAXIMUM RATINGS* 


Parameter 


Voltage on any pin relative to Vss 


Vin, Vout 








NMOS DRAM 


-1% 47.0 









Voltage on Vcc supply relative to Vss 





Storage Temperature 





Power Dissipation 





Voc 
Т. 


Pp 










-11%0 +7.0 





—55 to +150 











Short Circuit Output Current 





*Note: Permanent device damage may occur of ABSOLUTE MAXIMUM RATINGS are exceeded. Functional opera- 
tion should be restricted to the conditions as detailed in the operational sections of this data sheet. 





Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (voltages referenced to Vss, Т, =0 to 70°C) 


Supply Voltage 





Ground 





Input High Voltage 








Input Low Voltage 


DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 






































Parameter Symbol | Min | Μακ | Units 
OPERATING CURRENT* KM41464A-12 | тА 
(RAS and CAS cycling; @tac = min.) «M41464A-15 901 тА 
STANDBY CURRENT | inà 
(RAS = CAS = Ун after 8 RAS cycles min.) 92 
RAS-ONLY REFRESH CURRENT* KM41464A-12 jdn mA 
(CAS = Vin, RAS cycling; @tac = тіп.) KM41464A-15 mA 
PAGE MODE CURRENT* KM41464A-12 | тА 
(RAS = V, CAS cycling; Qtec = min.) KM41464A-15 mA 

+ 
CAS-BEFORE-RAS REFRESH CURRENT KM41464A-12 | mA 
(RAS cycling; Qtac = min.) KM41464A-15 ços - 60 mA 
INPUT LEAKAGE CURRENT 
(Any input 0 Vi, <5.5%, Vcc =5.5V, Vss = OV, li. -10 10 pA 
al! other pins not under test =0 volts.) 
OUTPUT LEAKAGE CURRENT | 210 10 " 
(Data out is disabled, OV<Vour<5.5V Sok А 
əə -"A1>::+-c+:l9.saəəV-.-. k ss 

OUTPUT HIGH VOLTAGE LEVEL (Іон =— 5mA) Von 24 - у 
OUTPUT LOW VOLTAGE LEVEL (lo. = 4.2тА) Vo | — | 04 | v 


*Note: Icc is dependent on output loading and cycle rates. Specified values are obtained with the output open. 


loc is specified as an average current. 
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CAPACITANCE (т, -25*0) 


Input Capacitance (Ao-A7) 











Input Capacitance (RAS, CAS, W, OE) 
Output Capacitance (DQ,-DQ,) 








AC CHARACTERISTICS (0*c«7,«70*C, Vcc =5.0V + 10%. See notes 1,2) 
KM41464A STANDARD OPERATION 








KM41464A-12 | KM41464A-15 


Max 






Unit | Notes 





Parameter 
Min 










Random read or write cycle time 





Read-modify-write cycle time 
































































Access time from RAS trac 

Access time from CAS tcac 

Output buffer turn-off delay time torr 

Transition time (rise and fall) tr 3 

RAS precharge time ғ | 90 

RAS pulse width tras 120 

RAS hold time інен 60 

CAS precharge time (all cycles except page mode) ср 30 

CAS pulse width tcas 60 | 10,000 75 | 10,000 | ns 

CAS hold time {сен 120 | | 150 | ns 

RAS to CAS delay time taco 25 60 25 75 ns 4 
CAS to RAS precharge time tere 10 Ἴ 10 o ns 

Row address set-up time tasr 0 0 ns fes 










Row address hold time tran 15 15 ns 
Column address set-up time tasc 0 0 ns 





1. 














Column address hold time toan 20 25 ns 
Column address hold time referenced to ÑAS tar 80 ` 100 пз | 
Read command set-up time tas | 0 0 ns 
Read command hold time referenced to CAS інен 0 | 0 | ns 





Read command hold time referenced to RAS ἵππη 20 ns 














Write command set-up time twcs 0 














Write command hold time twon 









Write command pulse width twp 








Write command to RAS lead time 


























Write command to CAS lead time 
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KM41464A STANDARD OPERATION (Continued) 








KM41464A-12 | KM41464A-15 














Parameter 


Data-in set-up time 
Data-in hold time 
CAS to write enable delay time 





























RAS to write enable delay time 








Write command hold time referenced to RAS 
Data-in hold time referenced to RAS 
Access time from OE 

OE to Data in delay time 

Output Buffer turn off delay from OE 
OE hold time referenced to W 
OE to RAS inactive setup time 
Din to CAS delay time 

Din to OE delay time 
Refresh period (256 cycles) 














































KM41464A CAS-BEFORE-RAS REFRESH 


CAS setup time (CAS-before-RAS Refresh) 
CAS hold time (CAS-before-RAS Refresh) 
RAS precharge to CAS hold time 





L 








KM41464A PAGE MODE 


Page mode cycle time tec 120 | [s| | ns | | 
CAS precharge time (page mode only) top 50 | 14650] [nj ] 











NOTES 

1. An initial pause of 100д5 is required after power-up 6. This parameter defines the time at which the output 
followed by any 8 RAS cycles before proper device achieves the open circuit condition and is not 
operation is achieved. referenced to Мон or Мо. 


7. towo and {нур are restrictive operating parameters for 
the read-modify-write cycle only. If twcsz- twcs(min), 
the cycle is an early write cycle and the data output 
will remain open circuit throughout the entire cycle. 
If tcwoz- tcwo(min) and tewo > tawo(min), the cycle is а 
late write cycle and the data output will contain data 


2. Vi(min) and Vi(max) are reference levels for 
measuring timing of input signals. Transition times 
are measured between Мн(тіл) and Vi (max) and are 
assumed to be 5ns for all inputs. 

3. Measured with a load equivalent to 2 TTL loads and 


Тоор. read from the selected cell. If neither of the above 

4. Operation within the іһсо(тах) limit insures that conditions are met, the condition of the data out (at 
trac(max) сап be met. taco(max) is specified as a access time until CAS goes back to Ун) is indeter- 
reference point only. If taco is greater than the minate. 


Specified taco(max) limit, then access time is con- 
trolled exclusively by tcac. 
5. Assumes that taco 2 taco(max). 


B. Either tpzc or tozo must be satisfied for all cycles. 
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TIMING DIAGRAMS 
READ CYCLE 





RAS Ун- 








E 


(ΧΧΧ ADDRESS ХХ» AAA XX XXX X X KK 
2. EN Se A 


WY 
torr ко XX ХХХ 


Шш 
Мн 
с ViL— X) { appaess ) 
Уін- VA ⁄ 
W ViL— ОУ | 






DATA ΝΟΗ-- VALID 
(OUT) мо Е DATA OUT 
DATA Мн toez 





(IN) М 
tozo: toED 
δε νι XA ας 


WRITE CYCLE (EARLY WRITE) 
ОЕ = Don't Care 














MS γι. 

бв w — 

A wc XXX ss KON ДЕН KS ES ΝΗ ΧΧΧΧΧΧΧΧΧΧΟ 

πο s mmm. emus XXXXXXXXXXX 
Зд іруі 

W^ w ХХХ) OO KKK KKK KKK 

РАТА Von— | їрня 

(OUT) γοι-- HIGH-Z 


[ХХ] DON'T CARE 
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TIMING DIAGRAMS (continued) 
READ-WRITE/READ-MODIFY-WRITE CYCLE 


Мн tras 
RAS νι. tar 


Мн 
ске ViL- іш ҮШ d 


tCPN 
ven alt == πα el 
ASR 
A Мн 


м AA λον, οὐ 555, MAXX IKK AXXO KK 


w w ХХХХХУХХУ КУ p 


М. 





{ twp 
tpzc ἴρη 
Vin— МАА) = A 
PAYA (Ñ) ХАХАХА QUI dara __ МХХХХХАХХХХХА 


м HIGH-Z 


Ν ICA VALID 
trace 
Уон- DATA 
DATA (OUT) VoL HIGH-Z HIGH. Z —— 
1 
1020 {ОЕА ioc = 


δες νο ХХХХХХХХХА RXXXXXXXXXXXKX 


Мі 









PAGE MODE READ CYCLE 


Мн І tras 
RAS Vir — ү | tre 
СВР FE : 
ν mes icsH top. RSH 
CAS ІНЕ 


р tcas tcAS e| A 
1СРМ tcas 7) 
У ñ 
IL. - lase | À 1, 
ASR | sae, 
t 
ides RAM E Е 27 asor] 









\/ ROW % - 
А v. Фо 555 OX, 55 NOUO RES QA 
1 stored а re 
Ун А Μ᾽ `V ЗАУАУАУАУАУ) 
w να Ад Ах, МОИ | ο, | XXX Δ 
tozc tozc tozc 
DATA Vin— ; 
(IN) м HIGHZ 740/4 j [ 
tozo tcac h САС toFE 
DATA 4 
(oun νοι.. “= Πδη-Ζ ПА AD ' HIGH2—— 





{ОЕА 


= πο POON SA 


(OED 


OEA] (ОЕ; 
iml Б NIAI: 





[ХХ] oon cane 
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TIMING DIAGRAMS (continued) . 


PAGE MODE WRITE CYCLE 
OE = Don't Care 


tRAS 





tan 
RAS νι. 
{СВР 5 tre 


інен 
Test, БЫ 
Ше 
AS 


GAS Уін- t tcas ἴσας 
CAS t 
ViL— i Sa і // 
ASR {САН 
| Ti tasc 
ВАН Β 
ЖЕКЕ» есу; m 


Co κ {53 y (ХХХ ХХК "^ e» OY XXXXX ХХХ 

























У- Δ (9 
t 

twcs | А зр twcs H lo i р 
а Мін- 0 
"o τ χο DNUS | 4 CORN [e RRR RK 

tos: їон 

tos tos 
DATA Vin— 
ш νι ХХХ олт ХА Y) KX ХХХ ROKK 

m T 

DATA Уон 


(OUT) νοι. -----...........ιοη-Ζ---ε--..........(....- 


PAGE MODE READ-MODIFY-WRITE CYCLE 


tras 

а Мн 
RAS 

Vi — е 

ΤῊ e ead t trp 
їн! асот ен RSH 

GAS ViH— ЕМЕ (САЗ tcas tcas // 

М 

tasR E Vise = 

A Vin— VAWRO ἘΠ E E 

м ААД.) г 695 | XXX ХХ KS XYY YYY AS 
т ViH— лу 
Ww 

У. νων a 

ipzc 


Ен 


ο AES nonz bi eto 


{ОЕП 












DATA у 

(IN) VoL. HIGH-Z 
же ViH— ἩΝΝ / 
ОЕ У. ХХХ 
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TIMING DIAGRAMS (Continued) 


RAS-ONLY REFRESH CYCLE 
NOTE: CAS = V; W, OE, D = Don't Care 





RAS Мн- 
Vit— 





Мн- AA AAAAAY 
^ w QOS 





DATA Уон- 
(oun VoL- HIGH-Z 








CAS-BEFORE-RAS REFRESH CYCLE 
NOTE: Address, W, OE, D = Don't Care 












i а am 
Vir — Β ADD n 


ΚΞ 


zi 





KX DON'T CARE 
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KM41464A OPERATION 


Device Operation 


The KM41464A contains 262,144 memory locations 
organized as 65,536 x 4-bit words. Sixteen address bits 
are required to address a particular 4-bit word in the 
memory array. Since the KM41464A has only 8 address 
input pins, time multiplexed addressing is used to in- 
put 8 row and 8 column addresses. The multiplexing is 
controlled by the timing relationship between the row 
address strobe (RAS), the column address strobe (CAS) 
and the valid address inputs. 


Operation of the KM41464A begins by strobing ina valid 
row address with RAS while CAS remains high. Then 
the address on the 8 address input pins is changed from 
a row address to a column address and is strobed in 
by CAS. This is the beginning of any KM41464A cycle in 
which a memory location is accessed. The specific type 
of cycle is determined by the state of the write enable 
pin and various timing relationships. The cycle is ter- 
minated when both RAS and CAS have returned to the 
high state. Another cycle can be initiated after RAS 
remains high long enough to satisfy the RAS precharge 
time (tae) requirement. 


RAS and CAS Timing 


The minimum RAS and CAS pulse width are specified 
by tras(min) and tcas(min) respectively. These minimum 
pulse widths must be satisfied for proper device opera- 
tion and data integrity. Once a cycle is initiated by bring- 
ing RAS low, it must not be aborted prior to satisfying 
the minimum RAS and CAS pulse widths. In addition, 
a new cycle must not begin until the minimum RAS 
precharge time, tre, has been satisfied. Once a cycle 
begins, internal clocks and other circuits within the 
KM41464A begin a complex sequence of events. If the 
sequence is broken by violating minimum timing re- 
quirements, loss of data integrity can occur. 


Read 


A read cycle is achieved by maintaining the write enable 
input (W) high during a RAS/CAS cycle. The four out- 
puts of the KM41464A remains in the Hi-Z state until valid 
data appears at the output. The KM41464A has common 
data I/O pins. For this reason an output enable control 
input (OE) has been provided so the output buffer can 
be precisely controlled. For data to appear at the out- 
puts, OE must be low for the period of time defined by 
оға and toez. If CAS goes low before trco(max), the 
access time to valid data is specified by trac. If CAS 
goes low after {һсо(тах), the access time is measured 
from CAS and is specified by tcac. In order to achieve 
the minimum access time, trac(min), it is necessary to 
bring CAS low before taco(max). 





Write 


The KM41464A can perform early write, and read-modify- 
write cycles. The difference between these cycles is in 
the state of data-out and is determined by the timing 
relationship between W, OE and CAS. In any type of 
write cycle, Data-in must be valid at or before the fall- 
ing edge of W or CAS, whichever is later. 


Early Write: An early write cycle is performed by bring- 
ing W low before CAS. The 4-bit wide data at the data 
input pins is written into the addressed memory cells. 
Throughout the early write cycle the outputs remain in 
the Hi-Z state regardless of the state of the OE input. 


Read-Modify-Write: In this cycle, valid data from the 
addressed cell appears at the outputs before and dur- 
ing the time that data is being written into the same cell 
locations. This cycle is achieved by bringing W low after 
CAS and meeting the data sheet read-modify-write tim- 
ing requirements. The output enable input (OE) must be 
low during the time defined by toea and toez for data to 
appear at the outputs. If tewo and tawo are not met the 
output may contain invalid data. Conforming to the OE 
timing requirements prevents bus contention on the 
KM41464's DQ pins. 


Data Output 


The KM41464<A has tri-state output buffers which are con- 
trolled by CAS and OE. When either CAS or OE is high 
(Vin), the output are in the high impedance (Hi-Z) state. 
In any cycle in which valid data appears at the outputs, 
the outputs first remains in the Hi-Z state until the data 
is valid and then the valid data appears at the outputs. 
The valid data remains at the outputs until CAS or OE 
returns high. This is true even if a new RAS cycle occurs 
(as in hidden refresh). Each of the KM41464A operating 
cycles are listed below after the corresponding output 
state produced by the cycle. 


Valid Output Data: Read, Read-Modify-Write, Hidden 
Refresh, Page Mode Read, Page Mode Read-Modify- 
Write. 


Hi-Z Output State: Early Write, RAS-only Refresh, Page 
Mode write, CAS-only cycle. 

Indeterminate Output State: Delayed Write (town Or tawp 
are not met) 

Refresh 


The data іп the KM41464A is stored on atiny capacitor 
within each memory cell. Due to leakage, the data will 
leak off after a period of time: To maintain data integri- 
ty it is necessary to refresh each of the rows every 4 
ms. There are several ways to accomplish this. 


НА5-Опіу Refresh: This is the most common method 
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KM41464A OPERATION (Continued) 


for performing refresh. It is performed by strobing in a 
row. address with RAS while CAS remains high. This 
must be performed on each of the 256 row addresses 
(Ао-Аз) every 4ms. 


CAS-Before-RAS Refresh: TheKM41464A has CAS-before- 
RAS on-chip refreshing capability that eliminates the 
need for external refresh addresses. If CAS is held low 
for the specified set up time (tcsr) before RAS goes low, 
the on-chip refresh circuitry is enabled. An internal 
refresh operation automatically occurs and the on-chip 
refresh address counter is internally incremented in 
preparation for the next CAS-before-RAS refresh cycle. 


Hidden Refresh: A hidden refresh cycle may be perform- 
ed while maintaining the latest valid data at the output 
by extending the CAS active time and cycling RAS. The 
КМ41464А hidden refresh cycle is actually a CAS-before- 
RAS refresh cycle within an extended read cycle. The 
refresh row address is provided by the on-chip refresh 
address counter. This eliminates the need for the 
external row address that is required in hidden refresh 
cycles by DRAMS that do not have CAS-before-RAS 
refresh capability. 


Other Refresh Methods: It is also possible to refresh the 
KM414644A by using read, write or read-modify-write cycles. 
Whenever a row is accessed, all the cells in that row 
are automatically refreshed. There are certain applica- 
tions in which it might be advantageous to perform 
refresh in this manner but in general RAS-only or CAS- 
before-RAS refresh are the preferred methods. 


Page Mode 


Page mode memory cycles provide faster access and 
lower power dissipaton than normal memory cycles. In 
page mode, it is possible to perform read, write or read- 
modify-write cycles. As long as the applicable timing re- 
quirements are observed, it is possible to mix these 
Cycles in any order. A page mode cycle begins with a 
normal cycle. While RÁS is kept low to maintain the row 
address, CAS is cycled to strobe in additional column 
addresses. This eliminates the time required to set up 
and strobe sequential row addresses for the same page. 


Power-up 


If RAS x Vss during power-up the KM41464A might begin 
an active cycle. This condition results in higher than 
necessary current demands from the power supply dur- 
ing power-up. It is recommended that RAS and CAS track 
with Vcc during power-up or be held at a valid Vin in 
order to minimize the power-up current. 


An initial pause of 100usec is required after power-up 


followed by 8 initialization cycles before proper device 
operation is assured. Eight initialization cycles are also 
required after any 4 msec period in which there are no 
RAS cycles. An initialization cycle is any cycle in which 
RAS is cycled. 


Termination 


The lines from the TTL driver circuits to the KM41464A 
inputs act like unterminated transmission lines resulting 
in significant positive and negative overshoots at the 
inputs. To minimize overshoot it is advisable to terminate 
the input lines and to keep them as short as possible. 
Although either series or parallel termination may be us- 
ed, series termination is generally recommended since 
it is simple and draws no additional power. It consists 
of a resistor in series with the input line placed close 
to the KM41464A input pin. The optimum valuedepends 
on the board layout. It must be determined experimen- 
tally and is usually in the range of 20 to 40 ohms. 


Board Layout 


It is important to lay out the power and ground lines on 
memory boards in such a way that switching transient 
effects are minimized. The recommended methods are 
gridded power and ground lines or separate power and 
ground planes. The power and ground lines act like 
transmission lines to the high frequency transients 
generated by DRAMS. The impedance is minimized if 
all the power supply traces to all the DRAMS run both 
horizontally and vertically and are connected at each in- 
tersection or better yet if power and ground planes are 
used. 


Address and control lines should be as short as possi- 
ble to avoid skew. In boards with many DRAMS these 
lines should fan out from a central point like a fork or 
comb rather than being connected in a serpentine pat- 
tern. Also the control logic should be centrally located 
on large memory boards to facilitate the shortest possi- 
ble address and control lines to all the DRAMs. 


Decoupling 


The importance of proper decoupling cannot be over em- 
phasized. Excessive transient noise or voltage droop on 
the Vcc line can cause loss of data integrity (soft er- 
rors). The total combined voltage changes over time in 
the Vec to Vss voltage (measured at the device pins) 
shouid not exceed 500mV. 


A high frequency 0.3uF ceramic decoupling capacitor 
should be connected between the Vcc and ground pins 
of each KM41464A using the shortest possible traces. 
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KM41464A OPERATION (continued) 


These capacitors act as a low impedance shunt for the 
high frequency switching transients generated by the 
KM41464A and they supply much of the current used by 
the KM41464A during cycling. 


In addition, a large tantalum capacitor with a value of 
47uF to 1004F should be used for bulk decoupling to 


PACKAGE DIMENSIONS 


18-LEAD PLASTIC DUAL IN-LINE PACKAGE 


recharge the 0.3: capacitors between cycles, thereby 
reducing power line droop. The ‘bulk decoupling 
capacitor should be placed near the point where the 
power traces meet the power grid or power plane. Even 
better results may be achieved by distributing more than 
one tantalum capacitor around the memory array. 


Units: Inches (millimeters) 


ος. 


3° — 7° 








INDEX (EJECTOR MARK) / 








0.899(22:83) 





0.247 (6.27) 
0.257 (6.53) 


0.300 (7.62) 








0.008 (0.2) 





0.909 (23:09) 





0.012 (0.3) 






















0.100 (2.54) 






0.140 (3.57) 
0.180 (4.57) 





0.120 (3.05) 
MIN 


0.014 (0.36) 0.015 (0.38) 








TYP 


0.050 (1.27) 
TYP 





0.022 (0.56) MIN 
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PACKAGE DIMENSIONS (continued) 
18-PIN PLASTIC LEADED CHIP CARRIER 


0.140 (3.56) 























0.320 (8.13) MAX 
0.327 (8.31) 0.080 (2.03) 
0.285 (7.24) 0.084 (2.13) T 
0.295 (7.49) 0.020 (0.51) 0.150 (3.81) 
MIN 
agn 
0.026 (0.66) 


TYP 


0.145(3.68) 












εἰς als 8 

gle 85 a š 
Mer: eee S е 
~ 

8s 3/8 0.018 (0.46) 8 








20-PIN PLASTIC ZIGZAG-IN-LINE PACKAGE 


1.025 (26.04) | 


1.035 (26.29) 1 





0.113 (2.87) 
0.123 (3.12) 








0.325 (8.26) 





0.400(10.16) 





0.008 (0.20) 
0.012 (0.30) 






0.050 (1.27) 0.100(2.54) 


TYP 






0.120(3.05) 
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1M x 1 Bit Dynamic RAM with Fast Page Mode 


FEATURES GENERAL DESCRIPTION 


* Performance range: 





The Samsung KM41C1000A is a CMOS high speed 
1,048,576 x 1 Dynamic Random Access Memory. Its 
design is optimized for high performance applications 
such as mainframes and mini computers, graphics and 
high performance microprocessor systems. 


The KM41C1000A features Fast Page Mode operation 











* Fast Page Mode operation which allows high speed random access of memory 
e CAS-before-RAS refresh capability cells within the same row. 

* RAS-only and Hidden Refresh capability CAS-before-RAS Refresh capability provides on-chip 
* TTL compatible inputs and output auto refresh as an alternative to RAS-only Refresh. All 
* Common I/O using early write inputs and output are fully TTL compatible. 

ο Single +5V+10% power supply A : . , 
* 512 cycle/8ms refresh The KM41C1000A is fabricated using Samsung's 
e 256K x 4 fast test mode advanced CMOS process. 


* JEDEC standard pinout available in Plastic DIP, 
SOJ, ZIP packages. 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 


ο KM41C1000AP ο KM41C1000AJ е KM41C1000AZ 









ΕΞ ἃ 
ΕΞ 

















COLUMN DECODER E" 
E= AMPS & ΙΟ GATINGS 




















А0 m 
ІНЕ 

. ш 

. 8|8 MEMORY ARRAY γοο 
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: 7 Š 1,048,576 CELLS uae 

е — 

. S |° RAS Row Address Strobe 

a 
T = | D Data In 
Q Data Out 








CAS Column Address Strobe 
w Read/Write Input 
Voc Power (+ 5V) 

















Vss qs Ground 
T.F. Test Function 
N.C. No Connection 
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ABSOLUTE MAXIMUM RATINGS* 







Parameter 


























Voltage on any pin relative to Vss —1to 47.0 

Voltage on Vcc supply relative to Vss | Vec | —1to 470 V 
Storage Temperature —55 to +150 °C 
Power Dissipation 0.6 w 

















Short Circuit Output Current 50 


*Note: Permanent device damage may occur of “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional opera- 
tion should be restricted to the conditions as detailed in the operational sections of this data sheet. Ex- 
posure to absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, Ta =0 to 70°C) 





Supply Voltage 





Ground 





Input High Voltage 








Input Low Voltage 


DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 

















OPERATING CURRENT* 
(RAS, CAS, Address cycling tac = min.) 


KM41C1000A-7 
КМ41С1000А-8 
КМ41С1000А-10 








STANDBY CURRENT 
(RAS = CAS = Vin) 



















RAS-ONLY REFRESH CURRENT* KM41C1000A-7 
(CAS = Ун, RAS cycling @tac= min.) KM41C1000A-8 
KM41C1000A-10 
FAST PAGE MODE CURRENT* KM41C1000A-7 
(RAS = Уі, CAS cycling; Фікс- min.) KM41C1000A-8 
KM41C1000A-10 





STANDBY CURRENT І | 
(RAS = CAS = Мос – 0.2V) os 


CAS-BEFORE-RAS REFRESH CURRENT* KM41C1000A-7 80 
(RAS and CAS cycling @tac = min.) KM41C1000A-8 loos — 70 mA 
KM41C1000A-10 

















INPUT LEAKAGE CURRENT 
(Any input 0<Vin<6.5V, 
all other pins not under test =0 volts.) 











Е 
OUTPUT LEAKAGE CURRENT 1 
(Data out is disabled, Ον «Vour «5.5V } 
OUTPUT HIGH VOLTAGE LEVEL (lo, = – 5тА) Von 24 




















OUTPUT LOW VOLTAGE LEVEL (lo, = 4.2mA) 


*Note: lcci, loca, loca, and Іссв are dependent on output loading and cycle rates. Specified values are obtained 
with the output open. lcc is specified as an average current. 
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CAPACITANCE (,-25%с) 









Parameter 


Input Capacitance (D) 








Input Capacitance (Ao — As) 
Input Capacitance (RAS, CAS, W) 
Output Capacitance (Q) 














AC CHARACTERISTICS (ос<т,<70%С, Vcc = 5.0V + 10%. See notes 1,2) 
STANDARD OPERATION 


KMA1C1000A-7 | KM41C1000A-8 | KM41C1000A-10 


Parameter Notes 





Random read or write cycle time 








Read-modify-write cycle time 








Access time from RAS 








Access time from CAS 








Access time from column address 








Access time from CAS precharge 
CAS to output in Low-Z 
Output buffer turn-off delay 


























Transition time (rise and fall) 








RAS precharge time 

RAS pulse width 

RAS hold time 

CAS hold time 

CAS pulse width 

RAS to CAS delay time 

RAS to column address delay time 
CAS to RAS precharge time 

Row address set-up time 






































Row address hold time 





Column address set-up time 





Column address hold time 





Column address hold time referenced to RAS 
Column address to RAS lead time 
Read command set-up time 


























Read command hold time referenced to CAS 
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KM41C1000A 


STANDARD OPERATION (Continued) 


Parameter 


Read command hold time referenced to RAS 





Write command hold time 


КМА1С1000А:7 


CMOS DRAM 





KM41C1000A-8 | KM41C1000A-10 
Min; Max |Min| Max 


| 0| ns 9 








Write command hold time referenced to RAS 


20 
75 





Write command pulse width 
Write command to RAS lead time 











Write command to CAS lead time 
Data-in set-up time 








0 ns 





Data-in hold time 





Data-in hoid time referenced to RAS 
Refresh period (512 cycles) 
Write command set-up time 














CAS to W delay time 
RAS to W delay time 








Column address to W delay time 


. FAST PAGE MODE 










Fast page mode cycle time 
CAS precharge time (Fast page mode) 














Fast page mode read-modify-write cycle time 
RAS pulse width (Fast page mode) 











CAS-BEFORE-RAS REFRESH 


CAS setup time 
CAS hold time 




















RAS precharge to CAS hold time 





Refresh couner test CAS precharge time 
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NOTES 

1. An initial pause of 200μς is required after power 
up followed by any 8 RAS cycles before proper 
device operation is achieved. 


2. Vi (min) and Vi(max) are reference levels for 
measuring timing of input signals. Transition times 
are measured between Vi(min) and Vi (max), and 
are assumed to be 5ns for all inputs. 


3. Measured with a load equivalent to 2 TTL loads and 
100pF. 


4. Operation within the taco(max) limit insures that 
trac(max) can be met. taco(max) is specified as a 
reference point only. If taco is greater than the 
specified іһсо(тах) limit, then access time is con- 
trolled exclusively by ἴσας. 


5. Assumes that taco > taco(max). 
6. tar, twcn, tonn are referenced to trap(max). 


7. This parameter defines the time at which the out- 
put achieves the open circuit condition and is not 
referenced to Мон or Мо. 

8. twcs, trwo, tewo and tawo are non restrictive 
operating parameters. They are included in the data 
sheet as electrical characteristics only. If 
twcs> twcs(min) the cycle is an early write cycle and 


TIMING DIAGRAMS 


the data output will remain open circuit throughout 
the entire cycle. If tewo > tcwo(min) and tawo> 
tawo(min) and tawo>tawo (min), then the cycle is а 
read-write cycle and the data output will contain 
data read from the selected cell. If neither of the 
above conditions are satisfied, the condition of the 
data out is indeterminate. 


9. Either (вон ОГ tary must be satisfied for a read cycle. 


10. These parameters are referenced to the CAS leading 
edge in early write cycles and to the W leading edge 
in read-write cycles. 


11. Operation within the trav (max) limit insures that 
trac (max) can be met. trap (max) is specified as a 
reference point only. If trao is greater than the 
specified tran (max) limit, then access time is con- 
trolled by taa. 


12. Normal operation requires the “Т.Е” pin to be con- 
nected to Vss or TTL logic low level or left uncon- 
nected on the printed wiring board. 

13. When the “Т.Е” pin is connected to a defined posi- 
tive voltage, the internal test function may be acti- 
vated. Contact Samsung for specific operational 
details of the "test function." 
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TIMING DIAGRAMS (Continued) 
WRITE CYCLE (EARLY WRITE) 





tRAS 
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AAA ΧΧΧ ΧΧΧ ΧΧΧ) 
£ SS S SX) 
twos = 
EE Мн (XYXYXXXXXXXX) twp (YY KKK KKK KOKA K KKK KY KKK KN KX 
y νι. 500050006000 δλδ PIERRO αλλά) 
вум. 
twcR 
tps = tpH 
νι 5600000600000000 OCODOQOODOQOODOOOOODOOOKXXXXXXXX 
° νι. 000000080009. o^ 000505050000 
{оня : 
VoH— 
Q νοι. ΌΡΕΝ 
READ-WRITE/READ-MODIFY-WRITE CYCLE 
tawc 








tRAS 


М tasn ASC кең 
= - 
Мн o 4 ROW w XY С УУХХ O00 000000 XXX Y XXXXX) 
5 νι. XY cire AQUA, ADDRESS FAY OK ρω Y ОАА 


tacs 


Vin— VV Y Y Y Y Y Y XX Y Y 
WT Αν 


























ἴσας | twp torr 
telz 


Мон ХЫ МАШО 
аға σεν δαὶ ә Я 


tRAC tos | | tpH 
мн е, (uri BOK KKK XXXXXXXXX 
νι. 055000650050 SAN. DATA 9000500 








KM41C1000A CMOS DRAM 





TIMING DIAGRAMS 
FAST PAGE MODE READ CYCLE 
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TIMING DIAGRAMS (continued) 
FAST PAGE MODE READ-WRITE CYCLE 








tRASP tRP 
MER Уін- 
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TIMING DIAGRAMS (Continued) 


RAS-ONLY REFRESH CYCLE 
Note: CAS = Vin, W,D, Ag = Don't Care 
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TIMING DIAG RAMS (Continued 


CAS-BEFORE-RAS REFRESH C 
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KM41C1000 OPERATION 


Device Operation 

The KM41C1000A contains 1,048,576 memory loca- 
tions. Twenty address bits are required to address a par- 
ticular memory location. Since the KM41C1000A has 
only 10 address input pins, time multiplexed address- 
ing is used to input 10 row and 10 column addresses. 
The multiplexing is controlled by the timing relationship 
between the row address strobe (RAS), the column ad- 
dress strobe (CAS) and the valid row and column ad- 
dress inputs. 

Operation of the KM41C1000A begins by strobing in 
a valid row address with RAS while CAS remains high. 
Then the address on the 10 address input pins is 
changed from a row address to a column address and 
is strobed in by CAS. This is the beginning of any 
KM41C1000A cycle in which a memory location is ac- 
cessed. The specific type of cycle is determined by the 
state of the write enable pin and various timing relation- 
ships. The cycle is terminated when both RAS and CAS 
have returned to the high state. Another cycle can be 
initiated after RAS remains high long enough to satis- 
fy the RAS precharge time (tRP) requirement. 


RAS and CAS Timing _ 

The minimum RAS and CAS pulse widths are speci- 
fied by tRAS(min) and tCAS(min) respectively. These 
minimum pulse widths must be satisfied for proper 
device operation and data integrity. Once a cycle is in- 
itiated by bringing RAS low, it must not be aborted prior 
to satisfying the minimum RAS and CAS pulse widths. 
In addition, a new cycle must not begin until the mini- 
mum RAS precharge time, tRP, has been satisfied. Once 
a cycle begins, internal clocks and other circuits within 
the KM41C1000A begin a complex sequence of events. 
If the sequence is broken by violating minimum timing 
requirements, loss of data integrity can occur. 


Read 

A read cycle is achieved by maintaining the write ena- 
ble input(W) high during a RAS/CAS cycle. The access 
time is normally specified with respect to the failing 
edge of RAS. But the access time also depends on the 
falling edge of CAS and on the valid column address 
transition. 

If CAS goes low before tRCD(max) and if the column 
address is valid before tRAD(max) then the access time 
to valid data is specified by tRAC(min). However, if CAS 
goes low after tRCD(max) or if the column address be- 
comes valid after tRAD(max), access is specifled by 
tCAC or tAA. In order to achieve the minimum access 
time, tRAC(min), it is necessary to meet both tRCD(max) 
and tRAD(max). 


Write 

The KM41C1000A can perform early write, late write 
and read-modify-write cycles. The differece between 
these cycles is in the state of data-out and is determined 
by the timing relationship between W and CAS. In any 
type of write cycle, Data-in must be valid at or before 
the falling edge of W or CAS, whichever is later. 


Early Write: An early write cycle is performed by bring- 
ing W low before CAS. The data at the data input pin 
(D) is written into the addressed memory cell. Through- 
out the early write cycle the output remains in the Hi-Z 
state. This cycle is good for common І/О applications 
because the data-in and data-out pins may be tied 
together without bus contention. 


Read-Modify-Write: In this cycle, valid data from the ad- 
dressed cell appears at the output before and during 
the time that data is being written into the same cell 
location. This cycle is achieved by bringing W low af- 
ter CAS and meeting the data sheet read-modify-write 
cycle timing requirements. This cycle requires using a 
separate Ι/Ο to avoid bus contention. 


Late Write: If W is brought low after CAS, a late write 
cycle will occur. The late write cycle is very similar to 
the read-modify-write cycle except that the timing 
parameters. tCWD and tAWD are not necessarily met. 
The state of data-out is indeterminate since the output 
can be either Hi-Z or contain data depending on the tim- 
ing conditions. This cycle requires a separate I/O to 
avoid bus contention. 


Data Output 

The KM41C1000A has a tri-state output buffer which 
is controlled by CAS. Whenever CAS is high (VIH) the 
output is in the high impedance (Hi-Z) state. In any cy- 
cle in which valid data appears at the output, the out- 
put goes into the low impedance state in a time 
specified by tCLZ after the falling edge of CAS. Invalid 
data may be present at the output during the time after 
tCLZ and before the valid data appears at the output. 
The timing parameters tCAC, tRAC and tAA specify 
when the valid data will be present at the output. The 
valid data remains at the output until CAS returns high. 
This is true even if a new RAS cycle occurs (as in hid- 
den refresh). Each of the KM41C1000A operating cycles 
is listed below after the corresponding output state 
produced by the cycle. 
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Device Operation (Continued) 


Valid Output Data: Read, Read-Modify-Write, Hidden 
Refresh, Fast Page Mode Read, Fast Page Mode Read- 
Modify-Write 


Hi-Z Output State: Early Write, RAS-only Refresh, Fast 
Page Mode Write, CAS-before-RAS Refresh, CAS-only 
cycle. 


Indeterminate Output State: Delayed Write 


Refresh 

The data in the KM41C1000A is stored on a tiny capa- 
citor within each memory cell. Due to leakage the data 
may leak off after a period of time. To maintain data in- 
tegrity it is necessary to refresh each of the rows every 
8 ms. There are several ways to accomplish this. 


RAS-Only Refresh: This is the most common method 
for performing refresh. It is performed by strobing in a 
row address with RAS while CAS remains high. This cy- 
cle must be repeated for each of the 512 row addresses, 
(A0-A8). The state of address A9 is ignored during 
refresh. 


CAS-before-RAS Refresh: The KM41C1000A has CAS- 
before-RAS on-chip refresh capability that eliminates the 
need for external refresh addresses. If CAS is held low 
for the specified set up time (tCSR) before RAS goes 
low, the on-chip refresh circuitry is enabled. An inter- 
nal refresh operation automatically occurs. The refresh 
address is supplied by the on-chip refresh address coun- 
ter which is then internally incremented in preparation 
for the next CAS-before-RAS refresh cycle. 


Hidden Refresh: A hidden refresh cycle may be per- 
formed while maintaining the latest valid data at the out- 
put by extending the CAS active time and cycling RAS. 
The KM41C1000A hidden refresh cycle is actually a CAS. 
before-RAS refresh cycle within an extended read cy- 
cle. The refresh row address is provided by the on-chip 
refresh address counter. 


Other Refresh Methods: It is also possible to refresh 
the KM41C1000A by using read, write or read-modify- 
write cycles. Whenever a row is accessed, all the cells 
in that row are automatically refreshed. There are cer- 
tain applications in which it might be advantageous to 
perform refresh in this manner but in general RÁS-only 
or CAS-before-RAS refresh is the preferred rriethod. 


CAS-before-RAS Refresh Counter Test Cycle 
A special timing sequence using the CAS-before-RAS 
refresh counter test cycle provides a convenient method 
of verifying the functionality of the CAS-before-RAS 
refresh activated circuitry. The cycle begins as a CAS- 
before-RAS refresh operation. Then, if CAS is brought 
high and then low again while RAS is held low, the read 
and write operations are enabled. In this mode, the row 
address bits AO through A8 are supplied by the on-chip 
refresh counter. The A9 bit is set low internally. 


Fast Page Mode 

The KM41C1000A has Fast Page mode capability 
which provides high speed read, write or read-modify- 
write access to all memory cells within a selected row. 
These cycles may be mixed in any order. A fast page 
mode cycle begins with a normal cycle. Then, while RAS 
is kept low to maintain the row address, CAS is cycled 
to strobe in additional column addresses. This 
eliminates the time required to set up and strobe se- 
quential row addresses for the same page. 


Power-up 

lf RASz Vss during power-up, the KM41C1000A 
could begin an active cycle. This condition results in 
higher than necessary current demands from the pow- 
er supply during power-up. It is recommended that RAS 
and CAS track with Voc during power-up or be held at 
a valid VIH in order to minimize the power-up current. 

An initial pause of 200 usec is required after power- 
up followed by 8 initialization cycles before proper 
device operation is assured. Eight initialization cycles 
are also required after any 8 msec period in which there 
are no RAS cycles. An initialization cycle is any cycle 
in which RAS is cycled. 


Termination 

The lines from the TTL driver circuits to the 
KM41C1000A inputs act like unterminated transmission 
lines resulting in significant overshoot and undershoot 
at the inputs. To minimize overshoot it is advisable to 
terminate the input lines and to keep them as short as 
possible. Although either series or parallel termination 
may be used, series termination is generally recom- 
mended since it is simple and draws no additional pow- 
er. It consists of a resistor in series with the input line 
placed close to the KM41C1000A input pin. The opti- 
mum value depends on the board layout. It must be de- 
termined experimentally and is usually in the range of 
20 to 40 ohms.. 
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Device Operation (Continued) 


Board Layout 

It is important to lay out the power and ground lines 
on memory boards in such a way that switching tran- 
sient effects are minimized. The recommended methods 
are gridded power and ground lines or separate power 
and ground planes. The power and ground lines act like 
transmission lines to the high frequency transients 
generated by DRAMS. The impedance is minimized if 
all the power supply traces to all the DRAMS run both 
horizontally and vertically and are connected at each in- 
tersection or better yet if power and ground planes are 
used. 


Decoupling 

The importance of proper decoupling can not be over 
emphasized. Excessive transient noise or voltage droop 
on the Vcc line can cause loss of data integrity (soft er- 
rors). It is recommended that the total combined vol- 
tage changes over time in the VCC to VSS voltage 
(measured at the device pins) should not exceed 500тУ. 


PACKAGE DIMENSIONS 


18-LEAD PLASTIC DUAL IN-LINE PACKAGE 








A high frequency 0.3μΕ ceramic decoupling capaci- 
tor should be connected between the Vcc and ground 
pins of each KM41C1000A using the shortest possible 
traces. These capacitors act as a low impedance shunt 
for the high frequency switching transients generated 
by the KM41C1000A and they supply much of the cur- 
rent used by the KM41C1000A during cycting. 

In addition, a large tantalum capacitor with a value 
of 47uF to 1004F should be used for bulk decoupling 
to recharge the O.3uF capacitors between cycles, there- 
by reducing power line droop. The bulk decoupling capa- 
citor should be placed near the point where the power 
traces meet the power grid or power plane. Even better 
results may be achieved by distributing more than one 
tantalum capacitor around the memory array. 


Units: Inches (Millimeters) 
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PACKAGE DIMENSIONS 
20-LEAD PLASTIC SMALL OUT-LINE J-LEAD Units: Inches (millimeters) 
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20-LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE 
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1M x 1 Bit Dynamic RAM with Nibble Mode 


FEATURES 


* Performance range: 


KM41C1001A- 7 





KM41C1001A- 8 








KM41C1001A-10 


* Nibble Mode Operation 

* CAS-before-RAS Refresh capability 

* RAS-only and Hidden Refresh capability 

* TTL compatible inputs and output 

* Common І/О using early write 

9 Single +5V +10% power supply 

* 512 cycle/8ms refresh 

* 256K x 4 fast test mode 

* JEDEC standard pinout available in Plastic DIP, 
SOJ, ZIP packages. 


FUNCTIONAL BLOCK DIAGRAM 
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GENERAL DESCRIPTION 


The Samsung KM41C1001A is a CMOS high speed 
1,048,576 x 1 Dynamic Random Access Memory. Its de- 
sign is optimized for high performance applications 
such as mainframes and mini computers, graphics and 
high performance microprocessor systems. 


The KM41C1001A features Nibble Mode operation 
which allows high speed random access of up to 4-bits 
of data. 


CAS-before-RAS Refresh capability provides on-chip 
auto refresh as an alternative to RAS-only Refresh. All 
inputs and output are fully TTL compatible. 


The KM41C1001A is fabricated using Samsung's ad- 
vanced CMOS process. 


PIN CONFIGURATION 


* KM41C1001AJ 


* KM41C1001AP 

















[Pin Namo | Pin σπα 


АсАо Address Inputs 
Row Address Strobe 


















Power (--5У) 
Ground 
Test Function 


No Connection 
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ABSOLUTE MAXIMUM RATINGS* 


Parameter 


Voltage on Any Pin Relative to Vss Vin, Vout -1to +7.0 





Voltage on Vcc Supply Relative to Vss Voc -1to +70 








Storage Temperature Tstg —55 to +150 





Power Dissipation Po 0.6 
Short Circuit Output Current los 50 


*Note: Permanent device damage may occur of “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional oper- 
ation should be restricted to the conditions as detailed in the operational sections of this data sheet. Ex- 
posure to absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage referenced to Vss, Ta=0 to 70°C) 


Supply Voltage 

























Ground 





Input High Voltage 





Input Low Voltage 


DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


























































Parameter 
OPERATING CURRENT* KM41C1001A-7 
(RAS, CAS, Address cycling @tac = min.) KM41C1001A-8 
KM41C1001A-10 
STANDBY CURRENT 
(RAS =CAS = Vin) 
TL ТАТ | + 
RAS-ONLY REFRESH CURRENT* KM41C1001A-7 85 
(CAS = Мн, RAS cycling @tac = min.) KM41C1001A-8 loca — 75 mA 
KM41C1001A-10 65 
NIBBLE MODE CURRENT* KM41C1001A-7 70 1 
(RAS = V, CAS cycling; Фіңс- min.) KM41C1001A-8 loca — 60 тА 
KM41C1001A-10 50 
STANDBY CURRENT | | B Ts 1 mA 
(RAS = CAS = Voc — 0.2V) ces | | 
CAS-BEFORE-RAS REFRESH CURRENT* KM41C1001A-7 
(RAS and CAS cycling @trc = min.) KM41C1001A-8 loos 
KM41C1001A-10 
INPUT LEAKAGE CURRENT 
(Any input 0<Vin<6.5V, Ie 
all other pins not under test = 0 volts.) 3 
OUTPUT LEAKAGE CURRENT I 
(Data out is disabled, Ον «Vour «5.5V | ot 
OUTPUT HIGH VOLTAGE LEVEL (Іон = —5mA) Von 








OUTPUT LOW VOLTAGE LEVEL (lo, = 4.2mA) 


“Note: lcc:, lccs, loca, and іссе are dependent on output loading and cycle rates. Specified values are obtained 
with the output open. Icc is specified as an average current. 
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CAPACITANCE (1,=25°c) 


аа Га Га Га Га 


Input Capacitance (D) 


Input Capacitance (Ao-Ag) 
Input Capacitance (RAS, CAS, W) 
Output Capacitance (Q) 














































































































Parameter 
Random read or write cycle time 
Read-modify-write cycie time tawc |155 
Access time from RAS | trac 
Access time from CAS {сас 
Access time from column address {АА 
CAS to output in Low-Z ἴοιΖ 5 
Output buffer turn-off delay torr 0 
[Transition time (rise and fall) 1 tr |з 
RAS precharge time tap 50 
RAS pulse width tras 70 
RAS hold time інен 20 
CAS hold time | 1свн το] 
CAS pulse width teas 20 
RAS to CAS delay time taco 20 
RAS to column address delay time trap 15 
CAS to RAS precharge time {сяр 
Row address set-up time tasr 
Row address hold time ван 10 
» {Column address set-up time tasc 0 
Column address hold time {сан 15 
Column address hold time referenced to RAS tar 55 
Column address to RAS lead time | trac 35 
Read command set-up time tacs 0 
Read command hold time referenced to CAS tacH 0 
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STANDARD OPERATION (Continued) 









Parameter 


ΠΠ KMATCTODIAS | KM41C1001A-10 





Write command hold time 








Write command hold time referenced to RAS 





Write command pulse width 





Write command to RAS lead time 





Write command to CAS lead time 





Data-in set-up time 





Data-in hold, time 









Data-in hold time referenced to RAS 








Refresh period (512 cycles) 








Write command set-up time 
CAS to W delay time 

RAS to W delay time 

Column address to W delay time 
































NIBBLE MODE 











Nibble Mode Cycle Time 
Nibble Mode Read-Write Cycle Time 
Nibble Mode Access Time 
Nibble Mode CAS Pulse Width 
Nibble Mode CAS Precharge Time 
[Nibble Mode RAS Hold Time 
Nibble Mode CAS to W Delay Time 
Nibble Mode W to RAS Lead Time 
Nibble Mode W to CAS Lead Time 










































момо 
































CAS-BEFORE-RAS REFRESH 


CAS set-up time (CAS-before-RAS refresh) 
CAS hold time (CAS-before-RAS refresh) 











RAS precharge to CAS hold time 
Refresh counter test CAS precharge time 
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NOTES 
1. An initial pause of 200ys is required after power up’ 
followed by any 8 RAS cycles before proper device 
operation is achieved. 


2. Ун(тіп) and Vi (max) are reference levels for meas- 
uring timing of input signals. Transition times are 
measured between Уін(тіп) and Vi. (max), and аге 
assumed to be 5ns for all inputs. 


3. Measured with a load equivalent to 2 TTL loads and 
100pF. 


4. Operation within the {һсо(тах) limit insures that 
trac(max) can be met, іһсо(тах) is specified as a 
reference point only. !f taco is greater than the 


10. 


put will remain open circuit throughout the entire 
cycle. If tewo2tewo(min) and tawo2z tawo(min) and 
tawo>tawo(min), then the cycle is a read-write cycle 
and the data output will contain data read from the 
selected cell. If neither of the above conditions are 
satisfied, the condition of the data out is indeter- 
minate. 


Either tren Or ἵππη must be satisfied for а read 
cycles. 


These parameters are referenced to the CAS lead- 
ing edge in early write cycles and to the W leading 
edge in read-write cycles. 




































specified ἰπορ(πιβχ) limit, then access time is con- 11. Operation within the trao(max) limit insures that 
trolled exclusively by tcac. trac(max) can be met, taao(max) is specified as a 
reference point only. If tran is greater than the 

5. Assumes that taco taco(max). specified tran(max) limit, then access time is con- 

6. tan, імен, tous are referenced to taap(max). trolled by tas. 

7. This parameter defines the time at which the out- 12. Normal operation requires the “T.F” ріп to be con- 
put achieves the open circuit condition and is not nected to Vss or TTL logic low level or left uncon- 
referenced to Мон or Vou. nected on the printed wiring board. 

8. twos, tawp, {смо and tawo are non restrictive operat- 13. When the "T.F" pin is connected to a defined posi- 
ing parameters. They are included in the data sheet tive voltage, the internal test function may be acti- 
as electrical characteristics only. If twcsz- twcs(min) vated. Contact Samsung for specific operational 
the cycle is an early write cycle and the data out- details of the “test function." 

TIMING DIAGRAMS 
READ CYCLE 
tRC: 
tRAS 
RAS Уін- taa 
RAS HAN А 
ЕЕЕ E ¿ge 
tRSH {САР 
L | rod y 
aoa Vin— 
SAS ViL— ІШ ΑΝ, 
ΗΕ BER 

vin— 9) Row — 70:0, COLUMN ООО) 

А Мр 9% ADDRESS X ADDRESS УИ 550560605000) 
{Ван 
tacs ΠΝ 
ΜΝ 

Мн ХАХАХХАХАХАХАХУ QA XA 

X νι.. 000050) tas XS 
trac torF 

α Уон- ОРЕМ 

Мо 
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TIMING DIAGRAMS (Continued) 
WRITE CYCLE (EARLY WRITE) 
Ы 































































































































































ατα Мн 
ВАЅ ун 
M. Мн 
САЅ νι. 
Vin- МС ROW. АА COLUMN УУУУ ХХ ORK 
А νι. у YY YY 
m Ун OKO) ООСО A XA 9C OUQUQ0060 0900000 ХА 
w νι. 050060 50905005050 50%050960 УУУ УУУ УУЧУ 
ун KOKA KAD АХ АААААХАААДАДАААХАААХХАХХА AX 
P νι. XX S SA УУУ КУ SS RA 
——u yYO—AàDDrR 
Q Mas x OPEN 
οι-- 
READ-WRITE/READ-MODIFY-WRITE CYCLE 
inwc 
= tras 
AAS Уін- tar 
Ми 
= tcsH = tre 
= inco TRSH ЇСАР 
a Viu tcas = 
"s νι. tasR ἜΑΡ tasc 
IRAH ЇСАН 
= TRAL 
Уін- ROW COLUMN 
А νι. ADDRESS , ADDRESS 
rm tRwD tcw——TÜh 
tres {симо taw. 
22 Мн t 
wW vus "m AWD 
tcac twe torr 
їс 
ο Yor 4} N are 
= {ВАС tps toH 
3 ViH— VALID 
У DATA 
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TIMING DIAGRAMS (Continued) 


NIBBLE MODE READ CYCLE 


VVYVVVVVVYVVVVYVVVVVVVVVVVVVVVVVVV 
ОООО ОУ 


tRCS 


RO " О VYVVA VV V YNN 
{λα И ὧν КОК 
g" 
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ΣΟΚ 
NUNT, 











tras xul trp 
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κο RRR KR KKK RK RI RRR ФУ) 
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TIMING DIAGRAMS (Continued) 
NIBBLE MODE READ-WRITE CYCLE 


{Rag ————————————————————À trp 
Мн : taR 
Vit— 


trop tcas—— tnrwe ннен 
ШЕ 


Уін- vj 
CAS δν 
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RAS-ONLY REFRESH CYCLE 
Note: CAS = Vin, W,D, As = Don't Care 


AS 
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TIMING DIAGRAMS (Continued) 
HIDDEN REFRESH CYCLE 
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CAS-BEFORE-RAS REFRESH CYCLE 
NOTE: W = Don't Care, Ag-Ag= Don’t Care 
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TIMING DIAGRAMS (continued) 


CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE 
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KM41C1001A OPERATION 


Device Operation 

The KM41C1001A contains 1,048,576 memory loca- 
tions. Twenty address bits are required to address a par- 
ticular memory location. Since the KM41C1001A has 
only 10 address input pins, time multiplexed address- 
ing is used to input 10 row and 10 column addresses. 
The multiplexing is controlled by the timing relationship 
between the row address strobe (RAS), the column ad- 
dress strobe (CAS) and the valid row and column ad- 
dress inputs. 

Operation of the KM41C1001A begins by strobing in 
a valid row address with RAS while CÁS remains high. 
Then the address on the 10 address input pins is 
changed from a row address to a column address and 
is strobed in by CAS. This is the beginning of any 
KM41C1001A cycle in which a memory location is ac- 
cessed. The specific type of cycle is determined by the 
State of the write enable pin and various timing relation- 
ships. The cycle is terminated when both RAS and CAS 
have returned to the high state. Another cycle can be 
initiated after RAS remains high long enough to satis- 
fy the RAS precharge time (tRP) requirement. 


RAS and CAS Timing _ 

The minimum RAS and CAS pulse widths are speci- 
fied by tRAS(min) and tCAS(min) respectively. These 
minimum pulse widths must be satisfied for proper 
device operation and data integrity. Once a cycle is in- 
itiated by bringing RAS low, it must not be aborted prior 
to satisfying the minimum RAS and CAS pulse widths. 
In addition, a new cycle must not begin until the mini- 
mum RAS precharge time, tRP, has been satisfied. Once 
a cycle begins, internal clocks and other circuits within 
the KM41C1001A begin a complex sequence of events. 
If the sequence is broken by violating minimum timing 
requirements, loss of data integrity can occur. 


Read I 

A read cycle is achieved by maintaining the write ena- 
ble input(W) high during a RAS/CAS cycle. The access 
time is normally specified with respect to the falling 
edge of RAS. But the access time also depends on the 
falling edge of CAS and on the valid column address 
transition. 

If CAS goes low before tRCD(max) and if the column 
address is valid before tRAD(max) then the access time 
to valid data is specified by tRAC(min). However, if CAS 
goes low after tRCD(max) or if the column address be- 
comes valid after tRAD(max), access is specified by 
tCAC or tAA. In order to achieve the minimum access 
time, tRAC(min), it is necessary to meet both tRCD(max) 
and tRAD(max). 


| 


Write 

The KM41C1001A can perform early write, late write 
and read-modify-write cycles. The differece between 
these cycles is in the state of data-out and is determined 
by the timing relationship between W and CAS. In any 
type of write cycle, Data-in must be valid at or before 
the falling edge of W or CAS, whichever is later. 


Early Write: An early write cycle is performed by bring- 
ing W low before CAS. The data at the data input pin 
(D) is written into the addressed memory cell. Through- 
out the early write cycle the output remains in the Hi-Z 
state. This cycle is good for common I/O applications 
because the datain and data-out pins may be tied 
together without bus contention. 


Read-Modify-Write: In this cycle, valid data from the ad- 
dressed cell appears at the output before and during 
the time that data is being written into the same cell 
location. This cycle is achieved by bringing W low af- 
ter CAS and meeting the data sheet read-modify-write 
cycle timing requirements. This cycle requires using a 
separate I/O to avoid bus contention. 


Late Write: If W is brought low after CAS, a late write 
cycle will occur. The late write cycle is very similar to 
the read-modify-write cycle except that the timing 
parameters tCWD and tAWD are not necessarily met. 
The state of data-out is indeterminate since the output 
can be either Hi-Z or contain data depending on the tim- 
ing conditions. This cycle requires a separate I/O to 
avoid bus contention. 


Data Output 

The KM41C1001A has a tri-state output buffer which 
is controlled by CAS. Whenever CAS is high (VIH) the 
output is in the high impedance (Hi-Z) state. In any cy- 
cle in which valid data appears at the output, the out- 
put goes into the low impedance state in a time 
specified by tCLZ after the falling edge of CAS. Invalid 
data may be present at the output during the time after 
tCLZ and before the valid data appears at the output. 
The timing parameters tCAC, tRAC and tAA specify 
when the valid data will be present at the output. The 
valid data remains at the output until CAS returns high. 
This is true even if a new RAS cycle occurs (as in hid- 
den refresh). Each of the KM41C1001A operating cycles 
is listed below after the corresponding output state 
produced by the cycle. 
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Device Operation (Continued) 


Valid Output Data: Read, Read-Modify-Write, Hidden 
Refresh, Nibble Mode Read, Nibble Mode Read- 
Modify-Write. 


Hi-Z Output State: Early Write, RAS-only Refresh, Nib- 
ble Mode Write, CAS-before-RAS Refresh, CAS-only 
cycle. 


Indeterminate Output State: Delayed Write 


Refresh 

The data in the KM41C1001A is stored on a tiny capa- 
citor within each memory cell. Due to leakage the data 
may leak off after a period of time. To maintain data in- 
tegrity it is necessary to refresh each of the rows every 
8 ms. There are several ways to accomplish this. 


RAS-Only Refresh: This is the most common method 
for performing refresh. It is performed by strobing in a 
row address with RAS while CAS remains high. This cy- 
cle must be repeated for each of the 512 row addresses, 
(A0-A8). The state of address A9 is ignored during 
refresh. 


‘CAS-before-RAS Refresh: The KM41C1001A has CAS- 
before-RAS on-chip refresh capability that eliminates the 
need for external refresh addresses. If CAS is held low 
for the specified set up time (tCSR) before RAS goes 
low, the on-chip refresh circuitry is enabled. An inter- 
nal refresh operation automatically occurs. The refresh 
address is supplied by the on-chip refresh address coun- 
ter which is then internally incremented in preparation 
for the next CAS-before-RAS refresh cycle. 


Hidden Refresh: A hidden refresh cycle may be per- 
formed while maintaining the latest valid data at the out- 
put by extending the CAS active time and cycling RAS. 
The KM41C1001A hidden refresh cycle is actually a CAS- 
before-RAS refresh cycle within an extended read cy- 
cle. The refresh row address is provided by the on-chip 
refresh address counter. 


Other Refresh Methods: It is also possible to refresh 
the KM41C1001A by using read, write or read-modify- 
write cycles. Whenever a row is accessed, all the cells 
in that row are automatically refreshed. There are cer- 
tain applications in which it might be advantageous to 
perform refresh in this manner but in general RAS-only 
or CAS-before-RAS refresh is the preferred method. 


CAS-before-RAS Refresh Counter Test Cycle 
A special timing sequence using the CAS-before-RAS 
refresh counter test cycle provides a convenient method 
of verifying the functionality of the CAS-before-RAS 
refresh activated circuitry. The cycle begins as a CAS- 
before-RAS refresh operation. Then, if CAS is brought 
high and then low again while RAS is held low, the read 
and, write operations are enabled. In this mode, the row 
address bits AO through A8 are supplied by the on-chip 
refresh counter. The A9 bit is set low internally. 


Nibble Mode 

The KM41C1001A has Nibble mode capability. Nib- 
ble mode operation allows high speed serial read, write 
or read-modify-write access of 4 consecutive bits. The 
first of 4 bits is accessed in the usual manner. The re- 
maining nibble bits are accessed by toggling CAS high 
then low while RAS remains low. 


The 4 bits of data that may be accessed during Nibble 
mode are determined by the lower 9 row address bits 
(Rao-Ras) and 9 column address bits (Cao-Cas). The two 
address bits, Cag and Rag, are used to select 1 of the 
4 nibble bits for initial access. The remaining nibble bits 
are accessed by toggling CAS with RAS held low. Each 
high-low CAS transition will internally increment the nib- 
bie address (Cag, Ras) as shown in the following dia- 
gram with Rag being the least significant bit. 


0,1 — 1,0 —— 1,1 | 


If more than 4 bits are accessed during Nibble mode, 
the address sequence will wrap around and repeat. !f 
any bit is written during Nibble mode, the new data will 
be read on any subsequent access. If the write opera- 
tion is executed again on a subsequent access, the new 
data will be written into the selected cell location. 





— 00-- 





A Nibble mode cycle can be a read, write, or read-modify- 
write cycle. Any combinations of reads and writes or 
read-modify-write are allowed. 


Power-up 

If. RAS=Vss during power-up, the KM41C1001A 
could begin an active cycle. This condition results in 
higher than necessary current demands from the pow- 
er supply during power-up. It is recommended that RÁS 
and CAS track with Voc during power-up or be held at 
a valid VIH in order to minimize the power-up current. 

An initial pause of 200 „sec is required after power- 
up followed by 8 initialization cycles before proper 
device operation is assured. Eight initialization cycles 
are also required after any 8 msec period in which there 
are no RAS cycles. An initialization cycle is any cycle 
in which RAS is cycled. 
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Termination 

The lines from the TTL driver circuits to the 
KM41C1001A inputs act like unterminated transmission 
lines resulting in significant overshoot and undershoot 
at the inputs. To minimize overshoot it is advisable to 
terminate the input lines and to keep them as short as 
possible. Although either series or parallel termination 
may be used, series termination is generally recom- 
mended since it is simple and draws no additional pow- 
er. It consists of a resistor in series with the input line 
placed close to the KM41C1001A input pin. The opti- 
mum value depends on the board layout. It must be de- 
termined experimentally and is usually in the range of 
20 to 40 ohms. 


Board Layaut 

It is important to lay out the power and ground lines 
on memory boards in such a way that switching tran- 
sient effects are minimized. The recommended methods 
are gridded power and ground lines or separate power 
and ground planes. The power and ground lines act like 
transmission lines to the high frequency transients 
generated by DRAMS. The impedance is minimized if 
all the power supply traces to all the DRAMS run both 
horizontally and vertically and are connected at each in- 
tersection or better yet if power and ground planes are 
used. 


PACKAGE DIMENSIONS 


18-LEAD PLASTIC DUAL IN-LINE PACKAGE 


Decoupling 

The importance of proper decoupling can not be over 
emphasized. Excessive transient noise or voltage droop 
on the Vcc line can cause loss of data integrity (soft er- 
rors). It is recommended that the total combined vol- 
tage changes over time in the VCC to VSS voltage 
(measured at the device pins) should not exceed 500тУ. 

A high frequency 0.3µΕ ceramic decoupling capaci- 
tor should be connected between the Vcc and ground 
pins of each KM41C1001A using the shortest possible 
traces. These capacitors act as a low impedance shunt 
for the high frequency switching transients generated 
by the KM41C1001A and they supply much of the cur- 
rent used by the KM41C1001A during cycling. 

In addition, a large tantalum capacitor with a value 
of 47uF to 100uF should be used for bulk decoupling 
to recharge the 0.34F capacitors between cycles, there- 
by reducing power line droop. The bulk decoupling capa- 
citor should be placed near the point where the power 
traces meet the power grid or power plane. Even better 
results may be achieved by distributing more than one 
tantalum capacitor around the memory array. 


Units: Inches (Millimeters) 
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0.300 (7.62) 
TYP 





1 
. 0.860 (21.84) 
0.880 (22.35) 
















| 0.008 (0.20) 
0.012 (0.30) 


0.015 (0.38) 





0.135 (3.43) 0.118 (3.00) 
0.145 (3.68) MN 
0.100 (2.54) Ë 0.035 (0.89) 0.032 (0.81) 
TYP 2 0.055 (1.40) 0.040 (1.02) 





0.018 TYP 
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PACKAGE DIAGRAMS (Continued) 
20-LEAD PLASTIC SMALL OUT-LINE J-LEAD Units: Inches (millimeters) 


0.023 (0.58) 
0.033 (0.84) 






0.327 (8.31) 
0.337 (8.56) 





0.295 (7.49) 


0.305 (7.75) 








0.680 (17.27) 


ETT 
0670 (129) Ἢ 5 - 0.128 (3.25) 
0,138 (3.51) 








20-РІМ PLASTIC ZIGZAG-IN-LINE PACKAGE 








1.025 (26.04) 
1.035 (26.29) 









0.113 (2.87) 
T 0.123 (3.12) 











0.325 (8.26) 





0.400(10.16) 






0.008 (0.20) 











0.012 (0.30) 
0.018 (0.46) | 0.100(2.54; 
.022 (0. TYP 
0022 059 0.120 (3.05) 
MIN 
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KM41C1002A 


LEBER EN eerte ΜΜ”. 


CMOS DRAM 





1M x 1 Bit Dynamic RAM with Static Column Mode 


FEATURES 


* Performance range: 











* Static Column Mode operation 

* CS-before-RAS refresh capability 

* RAS-only and Hidden Refresh capability 
* TTL compatible inputs and output 

ο Common IIO using “Early Write’ 

е Single + 5V + 10% power supply 

* 512 cycles/8ms refresh | 

* 256К x 4 fast test mode 

* JEDEC standard pinout 

* Available in Plastic DIP, SOJ and ZIP 


FUNCTIONAL BLOCK DIAGRAM 


RAE - 
T5 CONTROL & 
2? CLOCKS DATA IN 
ζ΄. BUFFER 


DATA 
OUT 
BUFFER 









COLUMN DECODER 


SENSE AMPS ἃ ΙΟ GATING 









> 
o 
П 















MEMORY ARRAY 
1,048,576 CELLS 


ADDRESS BUFFERS 
ROW DECODER 


> 
Ф 





GENERAL DESCRIPTION 


The Samsung KM41C1002A is a CMOS high speed 
1,048,576 x 1 Dynamic Random Access Memory. Its de- 
sign is optimized for high performance applications 
Such as mainframes and mini computers, graphics and 
high performance microprocessor systems. 


The KM41C1002A features Static Column Mode oper- 
ation which allows high speed random or Sequential ac- 
cess within a row. Static Column Mode operation offers 
high performance while relaxing many critical system 
timing requirements for fast usable speed. 


CS-before-RAS refresh capability provides on-chip 
auto refresh as an alternative to RAS-only Refresh. All 
inputs and output are fully TTL compatible. 


The КМ41С1002АҮ is fabricated using Samsung's ad- 
vanced CMOS process. 


PIN CONFIGURATION 
e КМ41С1002АР e KM41C1002AJ » KM41C1002AZ 











Row Address Strobe 
Chip Select Input 
Read/Write Input 
Data In 
Deta Out 
Test Function 
Power (+ 5V) 
Ground 
















































No Connection 
No Lead 
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ABSOLUTE MAXIMUM RATINGS* 






—11to 47.0 
-1to +7.0 


Voltage on Any Pin Relative to Vss 
Voltage on Vcc Supply Relative to Vss | Voc 
























































Storage Temperature —55 to +150 °G 
Power Dissipation 0.6 w 
Short Circuit Output Current 50 mA 


* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (уонаде referenced to Vss, Ta=0 to 70°C) 


| Supply Voltage | Voltage 





Ground 
| Input High Voltage 
Input Low Voltage 














DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 




















OPERATING CURRENT* KM41C1002A-7 80 

(RAS, CS, Address cycling Фінс- min.) КМ41С1002А-8 leer — 70 mA 
KM41C1002A-10 | 60 

STANDBY CURRENT 

(RAS =ts = Vin) іссг = 2 mA 

RAS-ONLY REFRESH CURRENT* KM41C1002A-7 80 

(CS = Мн, RAS cycling @tac = min.) KM41C1002A-8 loca - 70 тА 
KM41C1002A-10 60 

STATIC COLUMN MODE CURRENT* KM41C1002A-7 60 

(CS - Ун, RAS cycling; @tsc = min.) KM41C1002A-8 loca - 50 тА 
KM41C1002A-10 40 

STANDBY CURRENT leos =, 1 mA 


(RAS = С5 = Мос - 0.2V) 


CS-BEFORE-RAS REFRESH CURRENT* KM41C1002A-7 80 

(RAS and CS cycling tac = min.) KM41C1002A-8 Іссе - 70 тА 
KM41C1002A-10 60 

INPUT LEAKAGE CURRENT 

(Any input 0<Vin<6.5V, li -10 10 ҺА 

all other pins not under test = 0 volts.) 








OUTPUT LEAKAGE CURRENT 


(Data out is disabled, OV <Vour<5.5V 





OUTPUT HIGH VOLTAGE LEVEL (lou = - 5mA) 


OUTPUT LOW VOLTAGE LEVEL (lo, = 4.2mA) | | — [| os| v 


*Note: loci, loca, lcc4, and Іссе are dependent on output loading and cycle rates. Specified values are obtained 
with the output open. lcc is specified as an average current. 
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CAPACITANCE q,- 25:0) 


Input Capacitance (D) 











Input Capacitance (Ao-Ag) 
Input Capacitance (RAS, CS, W) 
Output Capacitance (Q) 

















AC CHARACTERISTICS (:с-<т,<70%С, Voc=5.0V + 10%, See notes 1, 2) 






















































































































KM41C1002A-7 | KM41C1002A-8 | KM41C1002A-10 
Parameter Unit| Notes 
Min! Max |Min| Max |Міп Мах 
Random read or write cycle time 130 150 180 ns 
Read-modify-write cycle time = 155 175 210 ns 
Access time from RAS trac 70 100| ns |3,4,11 
Access time from CS teac 25| ns [3,4,5 
Access time from column address taa EEBEE | 50| ns |3,11 
[CS to output in Low-Z tow 5 5 5 ns |3,12 
Output buffer turn-off delay torr o| 25| 0 25| 0 30| ns |7 
Output data hold time from column address {дон 5 5 
Output data enable time from W tow 45 
Output data hold time from W мон 0 0 
Transition time (rise and fall) tr 3 50] 3 
RAS precharge time tre 50 60 
RAS pulse width tras 70| 10,000) 80! 10,000 
RAS hold time | ts. | 20 20 
156 hold time | зн | 70 80 
CS pulse width tos | 20 10,000| 20] 10,000 
RAS to CS delay time treo | 20 50| 25 
RAS to column address delay time trap 15 35| 20 
CS to RAS precharge time {сяр 
Row address set-up time ` | tase 
Row address hold time tran 10 15| 
Column address set-up time tasc 0 0 
Column address hold time {сан 15 20| 
Write address hold time referenced to RAS tawn 55 65 
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Column address hold time referenced to RAS rise 


KM41C1002A 
STANDARD OPERATION (continued) 


Parameter 


Column address hold time referenced to RAS 
Column address to RAS lead time 





CMOS DRAM 










KM41C1002A-7 | KM41C1002A-8 | KM41C1002A-10 

















Last write to column address delay time 














Last write to column address hold time 











Read command set-up time 





Read command hold time referenced to CS 








Read command hold time referenced to RAS 








Write command hold time 








Write command hold time referenced to RAS 














[Write command inactive time 





Write command pulse width 








Write command to RAS lead time 















Write command to CS lead time 
Data-in set-up time 















Data-in hold time i 








Data-in hold time referenced to RAS 









Refresh period (512 cycles) 





Write command set-up time 


















08 to W delay time 


STATIC COLUMN MODE 











Static column mode cycle time 























pl 
RAS pulse width (static column mode) 


Static column mode read-write cycle time 












80 100,000 





CS pulse width (static column mode) 














CS hold time (CAS-before-RAS refresh) 


CS precharge time (static column mode) 


CS-BEFORE-RAS REFRESH 


CS setup time (CAS-before-RAS refresh) 


















RAS precharge to CS hold time 
Refresh couner test CS precharge time 





1. An initial pause of 200 us is required after power-up 


followed by any 8 RAS cycles before proper device 
operation is achieved. Before using the internal 
refresh counter, 8 CAS-before-RAS refresh initializa- 
tion cycles are required (instead of 8 RAS cycles). 


2. Vin (min) and Vi. (max) are reference levels for 


measuring timing of input signals. Transition times 
are measured between Мн (тіп) and Vi, (max), ana 
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are assumed to be 5ns for all inputs. 


. Measured with a load equivalent to 2 TTL loads and 


100pF. 


. Operation within the taco (max) limit insures that 


trac (max) сап be met, tac; (max) is specified as а 
reference point only. If taco is greater than the 
specified taco (max) limit, then access time is con- 
trolled exclusively by ἴςας. 
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NOTES (Continued) 

5. Assumes that іңсо> taco(max). 11. Operation within the ta4p(max) limit insures that 

6. tawn, twor, {она are referenced to taao(max). teac(max) can be met, trao(max) is specified as a 

7. This parameter defines the time at which the out- fsb ae point only. If trao is greater than the 
put achieves the open circuit condition and is not ЫБ ү кал limit, then access time is con- 
referenced to Мон or Vou. У tas. 

8. twos, tawo, town and tawo are non restrictive operat- 12. Operation within the tiwao(max) limit insures that 
ing parameters. They are included in the data sheet ta w(max) can be met. t,wAp(max) is specified as а 
as electrical characteristics only. If twcs> twcs(min) reference point only. If tiwan is greater than the 
the cycle is an early write cycle and the data out- specified tuwap(max) limit, then access time is con- 
put will remain open circuit throughout the entire trolled by tas. 
cycle. If {олю > towo(min) апа inwo 5 trwo(min) and 13. Normal operation requires the “Т.Е” pin to be con- 
tawo> tawo(min), then the cycle is а газе write cycle nected to Vss or TTL logic low level or left uncon- 
and the data output will contain data read from the nected on the printed wiring board. 
selected cell. If neither of the above conditions are 
satisfied, the condition of the data out is indeter- 14. When the “T.F” pin is connected to a defined posi- 
minate. tive voltage, the internal test function may be acti- 

9. Either tac, Or {һан must be satisfied for a read vated. Contact Samsung for specific operational 
cycles. details of the "test function." 

10. These parameters are referenced to the CS leading 


edge in early write cycles and to the W leading edge 
in read-write cycles. 


TIMING DIAGRAMS 
READ CYCLE 
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TIMING DIAGRAMS (Continued) 
WRITE CYCLE (EARLY WRITE) 































































































tac el | 
tre — a ə —, 

RAS Уін- tras 

Vit— 

- tasr 1 
. Уін-- 7474727 ЖАЛЛТА- 7,7АТА?АҒА?ТАТАТАТАҒТА?АҰА%А7АУТАҒАҒАРАФА"А?АУА7АТ,ҰАТАТА 
i νι.. ANAL row жеге ΚΟΑ онға) ΧΑ ο KX KK АД 
СЯР tore 
cs т 
= H taon 
twer ME ES 
— Vin— ν"νννννΧ/ΝΧΝΝ'ννννν Ata’: twcs VAAS/Y V VV V WV WV WV WV ЛАЛАЛАЛАЛ(/Ұ 
w v У LENCO Cin 
tos ES —— toH 

Мн τομ re ks ο ΛΑΛΛΑΛΑΧΑΛΑΟΓΟΟ 
° νι. AYA EE ETATE 
а Же E ur OPEN 
READ-WRITE/READ-MODIFY-WRITE CYCLE 

t 
RWC = 
mE с tras 
ул. ——1 

À νιη-- - , 000 Li ο οσα πα 

vu- A Pow поо KANYA corum avoress КО 

| {СЯР =i (ene 
E Уін- 
= Vit— 
_ aTa A TATATATA TATATA AVATA AT AVATTA; ΙΙΙ 
w '.. SOY \ АУУ ХУУ 
[ec 

Ун- УӘ FATATA TATATATA TATATATA TATATATA FATA A TATATATA, 

5 v RA ^t oara MAY XY ЫК МЫМ, 
ἴσας | Мон. | 
trac E MA torr 





= HA --- Καπ 
Cuz 
[ХХ] онт САВЕ 
& SAMSUNG | Ы 
Electronics 








eae ο аы RERUMS LOQUI ЕНЩ 





μα μα pos moi ity ee 


KM41C1002A CMOS DRAM 





TIMING DIAGRAMS (Continued) 
STATIC COLUMN MODE READ CYCLE 
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TIMING DIAGRAMS (continued) Š 
STATIC COLUMN MODE WRITE CYCLE (CS controlled early write) 


- tre 


























EN. Vi. — -- tRASC 
RAS v 
== 
шн =з : 
` γη ORKKKKRKRAG DC 5 т σσσ σσ 
(ХАХАХА) ROW 0 COL COL QU (ХХХ) ф 
^ νι. ARA. лсо Ж. 585 ΚΑ) (OX. 55 ERR KK 
tAWR {СР trsH 
E Уін- 
58 М taco b 
[o iwcR [| 
Mumilie e veevev ο ο σσ) wes (ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 
w у ХАХАХАХА 4 ХХХ 
Хоня 1 tou 
tos HH 
Мін- МАЛЛЛЛАЛЛАЛАЛАЛАЛАЛАЛА N (/ m ММАЛЛАЛЛАЛЛЛАЛАЛЛЛА) 
O 0 VALID W VALID \A/ VALID 
a νι.. REKLI. vain KO OR iair KR RRR 
Уон- 
а ОРЕМ 
VoL— 





























































































































PET Уін- 
RÁS м 

ViH— “ΤΑΚΚΚΚΚΚΚΚΛΑΝ 
: w— Οδ DS 
ee. Уін- 
cs Wie 
E Vi — VAVAVAVAVAVAVAVAVAVA VA WAV, 
W м RRR ROY `= 

Уін- ХХХ у CK тшер AY УУУХ σος XXX 
о νι. ROK Nata СО RR KKK) 

ἴσας 
r7 насі MA torr 

6 Уон- ΧΧΧ 

γοι-- διά 








% SAMSUNG | % 





M eue 





€— 


Ὃ ο MI gi 





KM41C1002A CMOS DRAM 





TIMING DIAGRAMS (Continued) 
STATIC COLUMN MODE MIXED CYCLE 
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: READ-MODIFY-WRITE 


RAS-ONLY REFRESH CYCLE 
NOTE: W = Don't care, As = Don't care 
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TIMING DIAGRAMS (continued) 
HIDDEN REFRESH CYCLE (READ) 
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TIMING DIAGRAMS (Continued) 
CS-BEFORE-RAS BEFRESH COUNTER TEST CYCLE 
| 








tRAS 


























































T" Vin — 
RAS 

ViL— 
ENS Уін- 
cs ViL— 

νιν ΟΣ AV, VV AV WAVY. WY. WAV AV AV AV AV AV AVAVAVAAN ONY 
š ve ОООО соим anoress | _ NK 

інді. - 
READ CYCLE CT 4H tore 
ee oss HI 
trose EIN т {дан 
e Уін- ἨΝΝΝΝΝΜΝΜΝΜΛΧΝΝΧΛΡΝΧΜΧΛΛΜΝΝΜΝ 
w vi — ἀλλ УУУ | 
| — tReH 














WRITE CYCLE tasc + ШАН | 
γης ΑΛΛΛΛΑΑΛΛΛΛΑΛΑΛΛΛΛΑΧΑΧΛΛΛΑΧΑΝ 
^ νι RRR Арон |) 
| i 








































































































à Уон-- Қ СЕЙ | 
VoL— —————— | OPEN ——— E. y o 
iwcs-c—1—5 — iwcH ! 
ЕТТЕ M — VV NV AAAAAS/YAAAAS AAS VN i N МАЛЛЛЛАЛЛЛААЛЛАЛА/У 
Ы v KKK 55 
- tps {рн ==) ) 
Vi emi V Y WV V \/ V VY N VY WV VV VN V V NN V V VV VN 
Β PME МУУНУУ RASEN RUNS 
READ-WRITE CYCLE E БОЕ 
А I мн САКАУ TAY YA YAYAYAYAYAYAYAYAYAYAY AY 
VC УУУУ cotumn anoness RRR RK 
NT tAA———— x | 
x | ar 
Уон- 
а VoL— 
= νη- σσ CR 5% ҚУУ KKK 
Y νι... ХКУ УУУУ) KE 
D Vip— ДАЛАЛДАҚЛЖДАЛАЛДАЛАЛЛАЛАЛАЛАЛ/АЛАЛ/УУ YY NN NXN NN NXXXYXO 
νι. RRR RRR RK RARE RRR RK 








SAMSUNG = І 





KM41C1002A 





CMOS DRAM 





KM41C1002A OPERATION 


Device Operation 

The KM41C1002A contains 1,048,576 memory loca- 
tions. Twenty address bits are required to address a par- 
ticular memory location. Since the KM41C1002A has 
only 10 address input pins, time multiplexed address- 
ing is used to input 10 row and 10 column addresses. 
The multiplexing is controlled by the timing relationship 
between the row address strobe (RAS), the column ad- 
dress strobe (CS) and the valid row and column address 
inputs. 

Operation of the KM41C1002A begins by strobing in 
a valid row address with RAS while CS remains high. 
Then the address on the 10 address input pins is 
changed from a row address to a column address and 
is strobed in by CS. This is the beginning of any 
KM41C1002A cycle in which a memory location is ac- 
cessed. The specific type of cycle is determined by the 
state of the write enable pin and various timing relation- 
Ships. The cycle is terminated when both RAS and CS 
have returned to the high state. Another cycle can be 
initiated after RAS remains high long enough to satis- 
fy the RAS precharge time (tRP) requirement. 


RAS and CS Timing 

The minimum RAS and CS pulse widths are speci- 
fied by tRAS(min) and tCAS(min) respectively. These 
minimum pulse widths must be satisfied for proper 
device operation and data integrity. Once a cycle is in- 
itiated by bringing RAS low, it must not be aborted prior 
to satisfying the minimum RAS and CS pulse widths. 
In addition, a new cycle must not begin until the mini- 
mum RAS precharge time, tRP, has been satisfied. Once 
a cycle begins, internal clocks and other circuits within 
the KM41C1002A begin a complex sequence of events. 
If the sequence is broken by violating minimum timing 
requirements, loss of data integrity can occur. 


Read 

A read cycle is achieved by maintaining the write ena- 
ble input(W) high during а RAS/CS cycle. The access 
time is normally specified with respect to the falling 
edge of RAS. But the access time also depends on the 
falling edge of CS and on the valid column address tran- 
sition. 

If CS goes low before tRCD(max) and if the column 
address is valid before tRAD(max) then the access time 
to valid data is specified by tRAC(min). However, if CS 
goes low after tRCD(max) or if the column address be- 
comes valid after tRAD(max), access is specified by 
tCAC or tAA. In order to achieve the minimum access 
time, tRAC(min), it is necessary to meet both tRCD(max) 
and tRAD(max). 


Write 

The КМ41С1002Ү can perform early write, late write 
and read-modify-write cycles. The differece between 
these cycles is in the state of data-out and is determined 
by the timing relationship between W and CS. In any 
type of write cycle, Data-in must be valid at or before 
the falling edge of W or CS, whichever is later. 





Early Write: An early write cycle is performed by bring- 
ing W low before CS. The data at the data input pin (D) 
is written into the addressed memory cell. Throughout 
the early write cycle the output remains in the Hi-Z state. 


- This cycle is good for common I/O applications because 


the data-in and data-out pins may be tied together 
without bus contention. 


Read-Modify-Write: In this cycle, valid data from the ad- 
dressed cell appears at the output before and during 
the time that data is being written into the same cell 
location. This cycle is achieved by bringing W low af- 
ter CS and meeting the data sheet read-modify-write cy- 
cle timing requirements. This cycle requires using a 
separate I/O to avoid bus contention. 


Late Write: If W is brought low after CS, a late write cy- 
cle will occur. The late write cycle is very similar to the 
read-modify-write cycle except that the timing 
parameters tCWD and tAWD are not necessarily met. 
The state of data-out is indeterminate since the output 
can be either Hi-Z or contain data depending on the tim- 
ing conditions. This cycle requires a separate I/O to 
avoid bus contention. 


Data Output 

The КМ41С1002А has a tri-state output buffer which 
is controlled by CS. Whenever CS is high (VIH) the out- 
put is in the high impedance (Hi-Z) state. In any cycle 
in which valid data appears at the output, the output 
goes into the low impedance state in a time specified 
by tCLZ after the falling edge of CS. Invalid data may 
be present at the output during the time after tCLZ and 
before the valid data appears at the output. The timing 
parameters tCAC, tRAC and tAA specify when the valid 
data will be present at the output. The valid data remains 
at the output until CS returns high. This is true even if 
a new RAS cycle occurs (as in hidden refresh). Each of 
the KM41C1002A operating cycles is listed below after 
the corresponding output state produced by the cycle. 
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DEVICE OPERATION (Continued) 


Valid Output Data: Read, Read-Modify-Write, Hidden 
Refresh, Static Column Mode Read, Static Column 
Read-Modify-Write. 


Hi-Z Output State: Early Write, RAS-only Refresh, Stat- 
ic Column Mode Write, CS-before-RAS Refresh, CS-only 
cycle. 


indeterminate Output State: Delayed Write 


Refresh 

The data in the KM41C1002A is stored on a tiny capa- 
citor within each memory cell. Due to leakage the data 
may leak off after a period of time. To maintain data in- 
tegrity it is necessary to refresh each of the rows every 
8 ms. There are several ways to accomplish this. 


RAS-Only Refresh: This is the most common method 
for performing refresh. It is performed by strobing in a 
row address with RAS while CS remains high. This cy- 
cle must be repeated for each of the 512 row addresses, 
(A0-A8). The state of address A9 is ignored during 
refresh. 


CS-before-RAS Refresh: The KM41C1002A has CS- 
before-RAS on-chip refresh capability that eliminates the 
need for external refresh addresses. If CS is held low 
for the specified set up time (tCSR) before RAS goes 
low, the on-chip refresh circuitry is enabled. An inter- 
nal refresh operation automatically occurs. The refresh 
address is supplied by the on-chip refresh address coun- 
ter which is then internally incremented in preparation 
for the next CS-before-RAS refresh cycle. 


Hidden Refresh: A hidden refresh cycle may be per- 
formed while maintaining the latest valid data at the out- 
put by extending the CS active time and cycling RAS. 
The KM41C1002A hidden refresh cycle is actually a CS- 
before-RAS refresh cycle within an extended read cy- 
Cle. The refresh row address is provided by the on-chip 
refresh address counter. 


Other Refresh Methods: It is also possible to refresh 
the KM41C1002A by using read, write or read-modify- 
write cycles. Whenever a row is accessed, all the cells 
in that row are automatically refreshed. There are cer- 
tain applications in which it might be advantageous to 
perform refresh in this manner but in general RAS-only 
or CS-before-RAS refresh is the preferred method. 
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CS-before-RAS Refresh Counter Test Cycle 
A special timing sequence using the CS-before-RAS 
refresh counter test cycle provides a convenient method 
of verifying the functionality of the CS-before-RAS 
refresh activated circuitry. The cycle begins as a CS- 
before-RAS refresh operation. Then, if CS is brought 
high and then low again while RAS is held low, the read 
and write operations are enabled. In this mode, the row 
address bits AO through A8 are supplied by the on-chip 
refresh counter. The AQ bit is set low internally. 


Static Column Mode 

Static Column Mode allows high speed read write or 
read-modify-write random access to all the memory cells 
within a selected row. Operation within a selected row 
is similar to a static RAM. The read, write or readmodify- 
write cycles may be mixed in any order. 


A Static Column mode read cycle starts as a normal cy- 
cle. Additional cells within the selected row are writ- 
ten by applying a new column address while W = VIH 
and RAS - VIL. 


A Static Column mode write cycle starts as a normal 
cycle. Additional cells within the selected row are writ- 
ten by applying a new column address while RAS = VIL 
and toggiling either W or CS. The data is written into 
the cell triggered by the latter falling edge of W or CS. 


Power-up 

If RÁS- Vss during power-up, the KM41C1002A 
could begin an active cycle. This condition results in 
higher than necessary current demands from the pow- 
er supply during power-up. It is recommended that RAS 
and CS track with Vcc during power-up or be held at a 
valid VIH in order to minimize the power-up current. 

An initial pause of 200 usec is required after power- 
up followed by 8 initialization cycles before proper 
device operation is assured. Eight initialization cycles 
are also required after any 8 msec period in which there 
are no RAS cycles. An initialization cycle is any cycle 
in which RAS is cycled. 
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DEVICE OPERATION (Continued) 
Termination 

The lines from the TTL driver circuits .to the 
KM41C1002A inputs act like unterminated transmission 
lines resulting in significant overshoot and undershoot 
at the inputs. To minimize overshoot it is advisable to 
terminate the input lines and to keep them as short as 
possible. Although either series or parallel termination 
may be used, series termination is generally recom- 
mended since it is simple and draws no additional pow- 
er. It consists of a resistor in series with the input line 
placed close to the KM41C1002A input pin. The opti- 
mum value depends on the board layout. It must be de- 
termined experimentally and is usually in the range of 
20 to 40 ohms. 


Board Layout 

It is important to lay out the power and ground lines 
on memory boards in such a way that switching tran- 
sient effects are minimized. The recommended methods 
are gridded power and ground lines or separate power 
and ground planes. The power and ground lines act like 
transmission lines to the high frequency transients 
generated by DRAMS. The impedance is minimized if 
all the power supply traces to all the DRAMS run both 
horizontally and vertically and are connected at each in- 
tersection or better yet if power and ground planes are 
used. 


PACKAGE DIMENSIONS 


18-LEAD PLASTIC DUAL IN-LINE PACKAGE 





Decoupling 

The importance of proper decoupling can not be over 
emphasized. Excessive transient noise or voltage droop 
on the Voc line can cause loss of data integrity (soft er- 
rors). It is recommended that the total combined vol- 
tage changes over time in the VCC to VSS voltage 
(measured at the device pins) should not exceed 500mV. 

A high frequency 0.3uF ceramic decoupling capaci- 
tor should be connected between the Vcc and ground 
pins of each KM41C1002A using the shortest possible 
traces. These capacitors act as a low impedance shunt 
for the high frequency switching transients generated 
by the KM41C1002A and they supply much of the cur- 
rent used by the KM41C1002A during cycling. 

In addition, a large tantalum capacitor with a value 
of 47ҺЕ to 1004Ғ should be used for buik decoupling 
to recharge the 0.3μΕ capacitors between cycles, there- 
by reducing power line droop. The bulk decoupling capa- 
citor should be placed near the point where the power 
traces meet the power grid or power plane. Even better 
results may be achieved by distributing more than one 
tantalum capacitor around the memory array. 


Units: Inches (Millimeters) 

















0.860 (21.84) 


E 
| 





0.279 (7.08) 
0.293 (7.44) 
0.300 (7.62) 
T 





ТО 


0.880 (22.35) 





А = 
0.008 (0.20) 


0.015 (0.38) 0.012 (0.30) 

















0.135 (3.43) 











0.118 (3.00) 





0.145 (3.68) Vi 
0.100 (2.54) L 0.035 (0.89) 0.032 (0.81) 
TYP : 0.055 (1.40) 0.040 (1.02) 





0.018 TYP 
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PACKAGE DIAGRAMS (Continued) 
20-LEAD PLASTIC SMALL OUT-LINE J-LEAD Units: Inches (millimeters) 


0.023 (0.58) 
0.033 (0.84) 















0.305 (7.75) 
0.327 (8.31) 
0.337 (8.56) 





0.295 (7.49) 








ттт FTT 
| 080002 0.128 (3.25) 
0.138 (3.51) 


| 0.680 (17.27). 








0.050 (1.27) | E 0.016 (0.41) 0.023 (0.58) 
l 0.020 (0.51) 0.033 (0.84) 


TYP 





20-PIN PLASTIC ZIGZAG-IN-LINE PACKAGE 






1.025 (26.04) 
1.035 (26.29) 










0.113 (2.87) 
0.123 (3.12) 





Lak 








0.325 (8.26) 
0.335 (6.51) 





0.400 (10.16) 













0.008 (0.20) 
0.012 (0.30) 








0.018 (0.46) | | 
0.022 (0.56) 


0.050 (1.27) 0.100(2.54; 


ТҮР 





0.120 (3.05) 
MIN 
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256K x 4 Bit CMOS Dynamic RAM with Fast Page Mode 


FEATURES 


* Performance range: 


KM44C256A- 8 
KM44C256A-10 
KM44C256A-12 120ns 30ns 


* Fast Page Mode operation 

* CAS-before-RAS refresh capability 

* RAS-only and Hidden Refresh capability 

* TTL compatible inputs and output 

е Early Write or output Enable Controlled Write 
° Single +5V + 10% power supply 

* 512 cycles/8ms refresh 

* JEDEC standard pinout 

* Available in Plastic DIP, SOJ and ZIP 











FUNCTIONAL BLOCK DIAGRAM 
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=| MEMORY CELLS 
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ADDRESS BUFFERS 


A8 






GENERAL DESCRIPTION 


The Samsung KM44C256A is a CMOS high speed 
262,144 x 4 Dynamic Random Access Memory. Its de- 
sign is optimized for high performance applications 
such as mainframes and mini computers, graphics and 
high performance microprocessor systems. 


The KM44C256A features Fast Page Mode operation 
which allows high speed random access of memory 
cells within the same row. 


CAS-before-RAS Refresh capability provides on-chip 
auto refresh as an alternative to RAS-only Refresh. All 
inputs and output are fully TTL compatible. 


The KM44C256A is fabricated using Samsung's ad- 
vanced CMOS process. 


PIN CONFIGURATION 


* KM44C256AJ 


* KM44C256AP 


* KM44C256AZ 

















Data In/Data Out 
ve | Ground | 
No Connection 


No Lead 
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ABSOLUTE MAXIMUM RATINGS* 







Parameter 









Voltage on Any Pin Relative to Ves —1to 170 














Voltage on Vcc Supply Relative to Vss -1to +7.0 ν 
Storage Temperature —55 to + 150 "C 
Power Dissipation 600 mw 

















Short Circuit Output Current 50 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMEN DED OPERATING CONDITIONS (Voltage referenced to Vss, Ta=0 to 70°C) 





Supply Voltage 





Ground 





Input High Voltage 








Input Low Voltage 


DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 








Parameter 












OPERATING CURRENT* 
(RAS, CAS, Address cycling tac = min.) 


КМ44С256А-8 
КМ44С256А-10 
КМ44С256А-12 





STANDBY CURRENT 
(RAS = CAS = Vin) 














RAS-ONLY REFRESH CURRENT* КМ44С256А-8 
(CAS = Мн, RAS cycling @tac = min.) KM44C256A-10 Ісез - 
KM44C256A-12 
FAST PAGE MODE CURRENT* KM44C256A-8 
(CAS = Ун, RAS cycling; @tec = min.) KM44C256A-10 lcca =з 
KM44C256A-12 
STANDBY CURRENT | _ 1 "m 
(RAS = CAS = Усс- 0.2V) “5 
CAS-BEFORE-RAS REFRESH CURRENT* KM44C256A-8 75 
(RAS and CAS cycling @tac = min.) KM44C256A-10 lees = 65 mA 
KM44C256A-12 55 











INPUT LEAKAGE CURRENT 
(Any input O« Vi «6.5V, li. —10 10 нА 
all other pins not under test = 0 volts.) 


OUTPUT LEAKAGE CURRENT 
(Data out is disabled, OV < Vour «5.5V 











OUTPUT HIGH VOLTAGE LEVEL (lou = —5mA) Von 24 - у 
OUTPUT LOW VOLTAGE LEVEL (lo. = 4.2mA) 




















*Note: loci, Ісоз, loca, and Iccs are dependent on output loading and cycle rates. Specified values are obtained 
with the output open. lcc is specified as an average current. 
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CAPACITANCE (TA = 25°C) 


теш — [sm e [= | w 


Input Capacitance (Ag-Ag) См. 
Input Capacitance (RAS, CAS, W, OE) 
Output Capacitance (DQ,-DQ,) 

































Parameter 
Random read or write cycle time {πο 150 180 220 ns 
Read-modify-write cycle time tawo |205 245| 295 ns 
SIUE а 
[Fast page mode cycle time tec 50 60 75 ns 
.| Fast page mode read-write cycle time ἴρηνις | 105 125 145 ns 
Access time from RAS 





Access time from CAS 

Access time from column address 
Access time from CAS precharge 
CAS to output in Low-Z 

Output buffer turn-off delay 











Transition time (rise and fall) 

RAS precharge time 

RAS pulse width 

RAS pulse width (fast page mode) 
[RAS hold time 

CAS hold time 

CAS pulse width 

IRAS to CAS delay time 

RAS to column address delay time 
CAS to RAS precharge time 

CAS precharge time (fast page mode) 











120| 10,000 
120|100,000 









































Row address set-up time 





Row address hold time 








Column address set-up time 
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AC CHARACTERISTICS (Continued) 










































































































































































KM44C256A-8 | KM44C256A-10 | KM44C256A-12 
Parameter i Uniti Notes 
Min; Max in| Max |Міп Max 
Column address hold time (сан 20 20 25 ns 
Column address hold time referenced to RAS tar 65 75 90 ns 6 
Column address to RAS lead time інді 40 | 50 60 ns 
Read command set-up time tacs 0 ns 
Read command hold time referenced to CAS ἴποη 0 ns 9 
Read command hoid time referenced to RAS tary 0 0 0 ns 9 
Write command hold time мен 20 20 25| ns 
Write command hold time referenced to RAS twcn 65 . 75 90 ns 6 
Write command pulse width twe 20 20 25 ns 
Write command to RAS lead time taw. 20 25 30 ns 
Write command to CAS lead time tew | 20 25 30 ns 
Data set-up time tos 0 0 0 ns | 10 
Data hold time j {он 20 20 25 ns | 10 
Data hold time referenced to RÁS tour 65 75 90 ns 6 
Refresh period trer 8 8| ms η 
Write command set-up time twcs 0 | 0 ns B 
CAS to W delay time {смо ns 8 
RAS to W delay time two | 110 ns| 8 
Column address to W delay time two | 70 ns| 8 
CAS set-up time (CAS-before-RAS cycle) {свв 10 | ns 
CAS hold time (CAS-before-RAS cycle) {сня 30 ns 
RAS to CAS precharge time 
CAS precharge time 
(CAS before RAS counter test cycle) 
RAS hold time referenced to OE 
OE access time 
OE to data delay 
Output buffer turn off delay time from OE 
OE command hold time 


























NOTES 

1. An initial pause of 200,5 is required after power-up 3. Measured with a load equivalent to 2 TTL loads and 
followed by any 8 RAS cycles before proper device 100pF. 
operation is achieved. 4. Operation within the taco(max) limit insures that 

2. Vi (min) and Vi.(max) are reference levels for meas- бас(тах) can be met. taco(max) is specified as a 
uring timing of input signals. Transition times are reference point only. If taco is greater than the 
measured between Уін(тіп) and Vi (max) and аге specified {һсо(тах) limit, then access time is con- 
assumed to be 5ns for all inputs. trolled exclusively by їсс. 
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NOTES (Continued) 


5. Assumes that trco > taco(max). the selected address. If neither of the above condi- 
6. tar, twon, tonn are referenced to tran(max). tions are satisfied, the condition of the data out is 
7. This parameter defines the time at which the out- indeterminate. 
put achieves the open circuit condition and is not 9. Either інен ог tray must be satisfied for a read 
referenced to Vo, or Vor. Cycle. 

B. twos, tawo, tewo and tawo are non restrictive operat- 10. These parameters are referenced to the CAS lead- 
ing parameters. They are included in the data sheet ing edge in early write cycles and to the W leading 
as electrical characteristics only. If twos > twcs(min) edge in read-write cycles. 
the cycle is an early write cycle and the data out- 11. Operation within the індо(тах) limit insures that 
put will remain high impedance for the duration of taco(max) can be met. іңдо(тах) is specified as a 
the cycle. If tewo> tcwo(min), tawp> tewo(min) and reference point only. If trao is greater than the 
tawo> tawo(min), then the cycle is a read-write cycle specified tran(max) limit, then access time is con- 
and the data output will contain the data read from trolled by taa. 


TIMING DIAGRAMS 
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TIMING DIAGRAMS (continued) 
WRITE CYCLE (EARLY WRITE) 
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WRITE CYCLE (OE CONTROLLED WRITE) 
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TIMING DIAGRAMS (continued) 









































READ-MODIFY-WRITE 
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FAST PAGE MODE READ CYCLE 
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FAST PAGE MODE WRITE CYCLE 
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TIMING DIAGRAMS (Continued) 


RAS-ONLY REFRESH CYCLE 
Note: W, OE = Don't care 


RAS 
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CAS-BEFORE-RAS REFRESH CYCLE 
Note: W, OE, A = Don't care 
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TIMING DIAGRAMS (Continued) 
HIDDEN REFRESH CYCLE (READ) 
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tRC tre 
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TIMING DIAGRAMS (continued) 
CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE 
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KM44C256A OPERATION 
Device Operation 

The KM44C256A contains 1,048,576 memory locations 
organized as 262,144 four-bit words. Eighteen address 
bits are required to address a particular 4-bit word in 
the memory array. Since the КМ44С256А has only 9 ad- 
dress input pins, time multiplexed addressing is used 
to input 9 row and 9 column addresses. The multiplex- 
ing is controlled by the timing relationship between the 
row address strobe (RAS), the column address strobe 
(CAS) and the valid address inputs. 

Operation of the KM44C256A begins by strobing in 
a valid row address with RAS while CAS remains high. 
Then the address on the 9 address input pins is changed 
from a row address to a column address and is strobed 
in by CAS. This is the beginning of any KM44C256A cy- 
cle in which a memory location is accessed. The specif- 
ic type of cycle is determined by the state of the write 
enable pin and various timing relationships. The cycle 
is terminated when both RAS and CAS have returned 
to the high state. Another cycle can be initiated after 
RAS remains high long enough to satisfy the RAS 
precharge time (tRP) requirement. 


RAS and CAS Timing 

The minimum RAS and CAS pulse widths are speci- 
fied by tRAS(min) and tCAS(min) respectively. These 
minimum pulse widths must be satisfied for proper 
device operation and data integrity. Once a cycle is in- 
itiated by bringing RAS low, it must not be aborted prior 
to satisfying the minimum RAS and CAS pulse widths. 
In addition, a new cycle must not begin until the mini- 
mum RAS precharge time, tRP, has been satisfied. Once 
a cycle begins, internal clocks and other circuits within 
the KM44C256A begin a complex sequence of events. 
If the sequence is broken by violating minimum timing 
requirements, loss of data integrity can occur. 


Read 

A read cycle is achieved by maintaining the write ena- 
ble input(W) high during a RAS/CAS cycle. The access 
time is normally specified with respect to the falling 
edge of RAS. But the access time also depends on the 
falling edge of CAS and on the valid column address 
transition. 

If CAS goes low before tRCD(max) and if the column 
address is valid before tRAD(max) then the access time 
to valid data is specified by tRAC(min). However, if CAS 
goes low after tRCD(max) or if the column address be- 
comes valid after tRAD(max), access is specified by 
tCAC or tAA. In order to achieve the minimum access 
time, tRAC(min), it is necessary to meet both tRCD(max) 
and tRAD(max). 

The KM44C256A has common data I/O pins. For this 
reason an output enable control input (OE) has been 
provided so the output buffer can be precisely con- 
trolled. For data to appear at the outputs, OE must be 
low for the period of time defined by tOEA and tOEZ. 


Write 

The KM44C256A can perform early write, and read- 
modity-write cycles. The differece between these cycles 
is in the state of data-out and is determined by the tim- 
ing relationship between W, OE and CAS. In any type 
of write cycle, Data-in must be valid at or before the fall- 
ing edge of W or CAS, whichever is later. 


Early Write: An early write cycle is performed by bring- 
ing W low before CAS. The 4-bit wide data at the data 
input pins is written into the addressed memory cells. 
Throughout the early write cycle the output remains in 
the Hi-Z state. In the early write cycle the output buffers 
remain in he Hi-Z state regardless of the state of the 
OE input. 


Read-Modity-Write: In this cycle, valid data from the ad- 
dressed cell appears at the output before and during 
the time that data is being written into the same cell 
location. This cycle is achieved by bringing W low af- 
ter CAS and meeting the data sheet read-modify-write 
timing requirements. This output enable input (OE) must 
be low during the time defined by tOEA and tOEZ for 
data to appear at the outputs. If tCWD and tRWD are 
not met the output may contain invalid data. Conform- 
ing to the OE timing requirements prevents bus con- 
tention on the KM44C256A DQ pins. 


Data Output 

Тһе KM44C256A has a tri-state output buffer which 
are controlled by CAS and OE. When either CAS or OE 
is high (VIH) the output are in the high impedance (Hi- 
Z) state. In any cycle in which valid data appears at the 
output, the output goes into the low impedance state 
in atime specified by tCLZ after the falling edge of CAS. 
Invalid data may be present at the output during the time 
after tCLZ and before the valid data appears at the out- 
put. The timing parameters tCAC, tRAC and tAA speci- 
fy when the valid data will be present at the output. This 
is true even if a new RAS cycle occurs (as in hidden 
refresh). Each of the KM44C256A operating cycles is list- 
ed below after the corresponding output state produced 
by the cycle. 


Valid Output Data: Read, Read-Modify-Write, Hidden 
Refresh, Fast Page Mode Read, Fast Page Mode Read- 
Modify-Write. 


Hi-Z Output State: Early Write, RAS-only Refresh, Fast 
Page Mode Write, CAS-only cycle. 


Indeterminate Output State: Delayed Write (tCWD or 
tRWD are not met) 
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DEVICE OPERATION (Continued) 


Refresh 

The data in the KM44C256A is stored on a tiny capa- 
citor within each memory ceil. Due to leakage the data 
may leak off after a period of time. To maintain data in- 
tegrity it is necessary to refresh each of the rows every 
8 ms. There are several ways to accomplish this. 


RAS-Only Refresh: This is the most common method 
for performing refresh. It is performed by strobing in a 
row address with RAS while CAS remains high. This cy- 
cle must be repeated for each of the 512 row addresses, 
(А0-А8). 


CAS-before-RAS Refresh: Тһе КМ44С256А has CAS- 
before-RAS on-chip refresh capability that eliminates the 
need for external refresh addresses. If CAS is held low 
for the specified set up time (tCSR) before RAS goes 
low, the on-chip refresh circuitry is enabled. An inter- 
nal refresh operation automatically occurs. The refresh 
address is supplied by the on-chip refresh address coun- 
ter which is then internally incremented in preparation 
for the next CAS-before-RAS refresh cycle. 


Hidden Refresh: A hidden refresh cycle may be per- 
formed while maintaining the latest valid data at the out- 
put by extending the CAS active time and cycling RAS. 
The KM44C256A hidden refresh cycle is actually a CAS- 
before-RAS refresh cycle within an extended read cy- 
cle. The refresh row address is provided by the on-chip 
refresh address counter. 


Other Hefresh Methods: It is also possible to refresh 
the KM44C256A by using read, write or read-modify-write 
cycles. Whenever a row is accessed, all the cells in that 
row are automatically refreshed. There are certain ap- 
plications in which it might be advantageous to perform 
refresh in this manner but in general RAS-only or CAS- 
before-RAS refresh is the preferred method. 


CAS-before-RAS Refresh Counter Test Cycle 
A special timing sequence using the CAS-before-RAS 
refresh counter test cycle provides a convenient method 
of verifying the functionality of the CAS-before-RAS 
refresh activated circuitry. The cycle begins as a CAS- 
before-RAS refresh operation. Then, if CAS is brought 
high and then low again while RAS is held low, the read 
and write operations are enabled. In this mode, the row 
address bits AO through A8 are supplied by the on-chip 
refresh counter. The A9 bit is set low internally. 


Fast Page Mode 

Fast page mode provides high speed read, write or 
read-modify-write access to all memory cells within a 
selected row. These cycles may be mixed in any order. 
A fast page mode cycle begins with a normal cycle. 


Then, while RAS is kept low to maintain the row address, 
CAS is cycled to strobe in additional column address- 
es. This eliminates the time required to set up and 
Strobe sequential row addresses for the same page. 


Power-up 

If RAS = Vss during power-up, the KM44C256A could 
begin an active cycle. This condition results in higher 
than necessary current demands from the power sup- 
ply during power-up. It is recommended that RAS and 
CAS track with Vcc during power-up or be held at a 
valid VIH in order to minimize the power-up current. 

An initial pause of 200 „sec is required after power- 
up followed by 8 initialization cycles before proper 
device operation is assured. Eight initialization cycles 
are also required after any 8 msec period in which there 
are no RAS cycles. An initialization cycle is any cycle 
in which RAS is cycled. 


Termination 

The lines from the TTL driver circuits to the 
KM44C256A inputs act like unterminated transmission 
lines resulting in significant positive and negative over- 
shoot at the inputs. To minimize overshoot it is advisa- 
ble to terminate the input lines and to keep them as 
short as possible. Although either series or parailel ter- 
mination may be used, series termination is generally 
recommended since it is simple and draws no additional 
power. It consists of a resistor in series with the input 
line placed close to the KM44C256A input pin. The op- 
timum value depends on the board layout. It must be 
determined experimentally and is usually in the range 
of 20 to 40 ohms. 


Board Layout 

It is important to lay out the power and ground lines 
on memory boards in such a way that switching tran- 
sient effects are minimized. The recommended methods 
are gridded power and ground lines or separate power 
and ground planes. The power and ground lines act like 
transmission lines to the high frequency transients 
generated by DRAMS. The impedance is minimized if 
all the power supply traces to all the DRAMS run both 
horizontally and vertically and are connected at each in- 
tersection or better yet if power and ground planes are 
used. 

Address and control lines should be as short as pos- 
Sible to avoid skew. In boards with many DRAMS these 
lines should fan out from a central point like a fork or 
comb rather than being connected in a serpentine pat- 
tern. Also the control logic should be centrally located 
on large memory boards to facilitate the shortest pos- 
sible address and control lines to all the DRAMS. 





ΝΣ 


114 





Conte mie A anata а аара ааа ааа ааа ааа ааа κκ аы ааа ааа ааа DH t QAO ааыл ы ыа ааа ορ PEE. e. 3 


KM44C256A 


DEVICE OPERATION (continued) 


Decoupling 

The importance of proper decoupling can not be over 
emphasized. Excessive transient noise or voltage droop 
on the Vcc line can cause loss of data integrity (soft er- 
rors). It is recommended that the total combined vol- 
tage changes over time in the VCC to VSS voltage 
(measured at the device pins) should not exceed 500тУ. 

A high frequency 0.3zF ceramic decoupling capaci- 
tor should be connected between the Vcc and ground 
pins of each KM44C256A using the shortest possible 
traces. These capacitors act as a low impedance shunt 
for the high frequency switching transients generated 


PACKAGE DIMENSIONS 


20-LEAD PLASTIC DUAL IN-LINE PACKAGE 


0.962 (24.43) 





CMOS DRAM 





by the KM44C256A and they supply much of the cur- 
rent used by the KM44C256A during cycling. 

In addition, a large tantalum capacitor with a value 
of 47uF to 1004F should be used for bulk decoupling 
to recharge the 0.3μΕ capacitors between cycles, there- 
by reducing power line droop. The bulk decoupling capa- 
citor should be placed near the point where the power 
traces meet the power grid or power plane. Even better 
results may be achieved by distributing more than one 
tantalum capacitor around the memory array. 








0.972 (24.69) 







0.279 (7.08) 
0.293 (7.44) 








L 
0.035 (0.89) 
0.055 (1.40) 


0.135 (0.43) 
0.145 (3.68) 





0.018 





0.008 (0.20) | 


0.012 (0.30) 


0.015 (0.38) 














0.165 (4.19) 
MAX 


0.118 (3.00) 


MIN 





0.032 (0.81) 








| E: 0.100 (2.54) 
TYP 





TYP 





0.040 (1.02) 
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PACKAGE DIAGRAMS (Continued) 
20-LEAD PLASTIC SMALL OUT-LINE J-LEAD Units: Inches (millimeters) 


0.023 (0.58) 
0.033 (0.84) 
















0.327 (8.31) 
0.337 (8.56) 


0.305 (7.75) 





0.295 (7.49) 


0.128 (3.25) 
0.138 (3.51) 





| 0.670 (17.02) 
| 0.680 (17.27) 














0.050 (1.27) | | 0.016 (0.41) 0.023 (0.58) 
ТҮР | 0.020 (0.51) 0.033 (0.84) 


20-PIN PLASTIC ZIGZAG-IN-LINE PACKAGE 





1.025 (26.04) 
1.035 (26.29) 








0.113 (2.87) 
0.123 (3.12) 












0.325 (8.26) 
0.335 (8.51) 
0.400(10.16) 






0.008 (0.20) 
0.012 (0.30) 






0.050 (1.27) 
TYP 





0.120 (3.05) 
MIN 
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256K x 4 Bit CMOS Dynamic RAM with Static Column Mode 
FEATURES 


* Performance range: 











KM44C258A-8 
KM44C258A-10 
KM44C258A-12 














* Static Column Mode operation 

• CS-before-RAS refresh capability 

* RAS-only and Hidden refresh capability 

* TTL compatible inputs and output 

* Early Write or Output Enable Controlled Write 
* Single + 5V + 10% power supply 

* 512 cycles/8ms refresh 

* JEDEC standard pinout 

* Available in Plastic 20-pin DIP, SOJ and ZIP 


FUNCTIONAL BLOCK DIAGRAM 


CONTROL & 
CLOCKS 





REFRESH CONTROL & 
ADDRESS COUNTER 









COLUMN DECODER 
SENSE AMPS & I/O GATING 





MEMORY ARRAY 
1,048,576 CELLS 


ROW DECODER 


ADD BUFFERS 





GENERAL DESCRIPTION 


The Samsung KM44C258A is a CMOS high speed 
262,144 x 4 dynamic random access memory. Its design 
is optimized for high performance applications such as 
cache based mainframes and mini computers, graph- 
ics, digital signal processing and high performance 
microprocessor systems. 


Static Column Mode Operation allows high speed ran- 
dom or sequential access within a row. The KM44C258A 
offers high performance while relaxing many critical sys- 
tem timing requirements for fast usable speed. 


CS-before-RAS refresh capability provides on-chip 
auto refresh as an alternative to RAS-only Refresh. All 
inputs and output are fully TTL compatible. 


The KM44C258A is fabricated using Samsung's ad- 
vanced CMOS process. 


PIN CONFIGURATIONS 
* KM44C258AP 


e KM44C258AJ • KM44C258AZ 
































































































Address Inputs 
RAS Row Address Strobe 
cs Chip Select Input 
w Read/Write Input 
OE Data Output Enable 

| DQ,-DQ, Data In/Data Output 

Voc Power (+5V) 
Vss Ground 
N.C. No Connection 

No Lead 











117 

















KM44C258A CMOS DRAM 





ABSOLUTE MAXIMUM RATINGS* 






Parameter 


Vin. Vour -1to 47.0 
Voltage on Vcc Supply Relative to Vss Voc —1to 47.0 
-55 to + 150 


Voltage on Any Pin Relative їо М5 




















Storage Temperature Т 





Power Dissipation Po 
Short Circuit Output Current 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage referenced to Vss, Ta = 0 to 70°C) 


ΙΙ. 


Supply Voltage 
—— Ve + 1 
0.8 


Ground 
DC AND OPERATING CERT. 


Input High Voltage 
(Recommended operating conditions unless otherwise noted) 


OPERATING CURRENT* KM44C258A-8 
(RAS, CS, Address cycling @tac= min.) KM44C258A-10 
KM44C258A-12 









































Input Low Voltage 


























STANDBY CURRENT 









































































(RAS = =CS= Vin) 

-RAS-ONLY Y REFRESH CURRENT* KM44C258A-8 

(CS = Ун, RAS cycling tac = min.) KM44C258A-10 
KM44C258A-12 

STATIC COLUMN MODE CURRENT* KM44C258A-8 

(RAS = CS = νι, Address cycling; @tsc = min.) KM44C258A-10 mA 
KM44C258A-12 

STANDBY CURRENT mA 

(RAS = CS = Мос — 0.2V) 

CS-BEFORE-RAS REFRESH CURRENT* KM44C258A-8 75 

(RAS and CS cycling tac = min.) KM44C258A-10 іссе - 65 mA 

| KM44C258A-12 55 
INPUT LEAKAGE CURRENT 
(Any input Ό-νιν <6.5V, Iie 





all other pins not under test = 0 volts.) 


OUTPUT LEAKAGE CURRENT 
(Data out is disabled, Ον < Vout «5.5V 


OUTPUT HIGH VOLTAGE LEVEL (lon = - 5mA) 
OUTPUT LOW VOLTAGE LEVEL (lo. = 4.2mA) 


*Note: Ici, Icca, Icca, and Iccs are dependent on output loading and cycle rates. Specified values are obtained 
with the output open. Icc is specified as an average current. 
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CAPACITANCE (т, =25°c) 






















































































































































































Parameter 

Input Capacitance (Ao-As) 

Input Capacitance (RAS, CS, W, OE) 

Output Capacitance (DQ,-DQ,) 
AC CHARACTERISTICS (0°c<1,<70°C, Voc=5.0V + 10%, See notes 1, 2) 

Parameter Notes 

Random read or write cycle time 
Read-modify-write cycle time | ns Um 
Static column mode cycle time ns 
Static column mode read-write cycle time ns 
Access time from RAS ] 120| ns |3,4,11 
Access time from CS 30| ns 13,4,5 
Access time from column address 60| ns |3,11 
Access time from last write 115] ns |3,12 
CS to output in Low-Z ns |3 
Output buffer turn-off delay time 35| ns |7 
Output data hold time from column address taon 5 5 5 ns 
Output data enable time from W tow 50 70 85| ns 
Transition time (rise and fall) tr 3 50| 3 50| 3 50| ns |2 
RAS precharge time tre 60 70 90 ns 
RAS pulse width | teas | 80] 10000] 100] 10,000| 120] 10,000] ns 
RAS pulse width (static column mode) trase | 80|100,000| 100|100,000 | 120|100,000/ ns | | 
CS to RAS hold time інен 20 25 30 ns 
ШЕ to CS hold time ісөн 80 100 120 ns 
CS pulse width tcs 20, 10,000| 25| 10,000 30| 10000] ns 
CS pulse width (static column mode) tesc 20/100,000| 25|100,000| 30/100,000| ns 
RAS to CS delay time teo | 25. 60 26 75 25  90ns4 | 
RAS to column address delay time trap 
CS to RAS precharge time tone 
CS precharge time (static column mode) tcp 
Row address set-up time tasr 
Row address hold time ван 
Column address set-up time tasc 
Column address hold time tcan 
Write address hold time referenced to RAS tawr 
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AC CHARACTERISTICS (о°с<Т,<70°С, Voc = 5.0V + 10%. See notes 1, 2) 


KM44C258A-10 


Parameter 





Column address hold time referenced to RAS 














tar 95 115 140 
tral 40 50 60 
tan 10 10 15 





Column address to RAS lead time 
Column address hold time referenced to RAS rise 


Last write to column address delay time 





Last write to column address hold time 





Read command set-up time 




































































































































































Read command hold time referenced to CS 9 
Read command hold time referenced to RAS 9 
Write command hold time | 
Write command hold time referenced to RAS 6 
Write command pulse width ns 

Write command inactive time ns | 
Write command to RAS lead time ns 

Write command to CS lead time ns 

Data set-up time ns | 10 
Data hold time tox 20 ns | 10 
Data hold time referenced to RAS ME 90 ns | 6 
Refresh period (512 cycles) trer ms 

Write command set-up time twos Е = 0 ns 8 
CS to W delay time tcwp 50 70 ns | 8 
RAS to W delay time trwo = 160 ns| 8 
Column address to W delay time | tawo 70 100 ns| 8 
CS setup time (CS-before-RAS cycle) tesa 10 10 ns | 
CS hold time (CS-before-RAS cycle) {сна 30 30 ns 

RAS to CS precharge time trec 10 10 10 ns 

CS precharge (CS-before-RAS counter test cycle) | (ст 40 Т 50 60 ns 

[RAS hold time reference to OE ἴποη | 20] 20 20 ns 

OE access time toea ns 

OE to data delay toeo 30) ns 

Output buffer turn off delay time from OE 0 ns 

[20 5 | 


OE command hold time 





120 





Кее 





KM44C258A 


CMOS DRAM 





NOTES 
1. An initial pause of 20045 is required after power-up 
followed by any 8 RAS cycles before proper device 
operation is achieved. 

. Vin(min) and Vi (тах) are reference levels for meas- 
uring timing of input signals. Transition times are 
measured between Мнітіп) and Vi. (max), and аге 
assumed to be 5ns for all inputs. 

3. Measured with a load equivalent to 2 TTL loads and 

100pF. 

4. Operation within the taco(max) limit insures that 
trac(max) can be met. taco(max) is specified as a 
reference point only. If taco is greater than the 
specified іһсо(тах) limit, then access time is con- 
trolled exclusively by tcac. 

5. Assumes that {που taco(max). 

6. tawn, twcn, tonn are referenced to індг(тах). 

7. This parameter defineds the time at which the out- 
put achieves the open circuit condition and is not 
referenced to Мон or Vou. 

8. twos, ἴπννο, tewo and tawo аге non restrictive operat- 
ing parameters. They are included in the data sheet 
as electrical characteristics only. If twcs> twcs(min) 


ғо 


TIMING DIAGRAMS (Continued) 
READ CYCLE 


the cycle is an early write cycle and the data out pin 
will remain open circuit throughout the entire cycle. 
If -tewo>towo(min) and tmwoztawo(min) and 
{Ауур > tawo(min), then the cycle is a read-write cycle 
and the data out will contain the data read from the 
Selected address. If neither of the above conditions 
are satisfied, the condition of the data out is in in- 
determinate. 

9. Either trcn ОГ taa. must be satisfied for a read 
cycle. e 

10. These parameters are referenced to the CS leading 
edge in early write cycles and to the W leading edge 
in read-write cycles. 

11. Operation within the tran(max) limit insures that 
trac(max) сап be met. tran(max) is specified as a 
reference point only. If trap is greater than the 
specified trap(max) limit, then access time is con- 
trolled by taa. А 

12. Operation within the tuwAp(max) limit insures that 
tarw(max) can be met. tiwap(max) is specified as a 
reference point only. If tiwan is greater than the 
specified tiwap(max) limit, then access time is con- 
trolled by taa. 
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TIMING DIAGRAMS (Continued) 
WRITE CYCLE (EARLY WRITE) 
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TIMING DIAG RAMS (Continued) 
READ-WRITE/READ-MODIFY-WRITE 
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TIMING DIAGRAMS (continued) - 
STATIC COLUMN MODE WRITE CYCLE (W controlled early write) 
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TIMING DIAGRAMS (Continued) 
STATIC COLUMN MODE MIXED CYCLE 
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TIMING DIAGRAMS (continued) 
HIDDEN REFRESH CYCLE (READ) 
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KM44C258A CMOS DRAM 





TIMING DIAGRAMS (Continued) 
CS-BEFORE-RAS REFRESH COUNTER TEST CYCLE 
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KM44C258A OPERATION 


Device Operation 

Тһе KM44C258A contains 1,048,576 memory location- 
sorganized as 262,144 four-bit words. Eighteen address 
bits are required to address a particular 4-bit word in 
the memory array. Since the KM44C258A has only 9 ad- 
dress input pins, time multiplexed addressing is used 
to input 9 row and 9 column addresses. The multiplex- 
ing is controlled by the timing relationship between the 
row address strobe (RAS), the column address strobe 
(CS) and the valid address inputs. 

Operation of the KM44C258A begins by strobing in 
a valid row address with RAS while CS remains high. 
Then the address on the 9 address input pins is changed 
from a row address to a column address and is strobed 
in by CS. This is the beginning of any KM44C258A cy- 
cle in which a memory location is accessed. The specif- 
ic type of cycle is determined by the state of the write 
enable pin and various timing relationships. The cycle 
is terminated when both RAS and CS have returned to 
the high state. Another cycle can be initiated after RAS 
remains high long enough to satisfy the RAS precharge 
time (tap) requirement. 
RAS and CS Timing 

The minimum RAS and CS pulse widths are speci- 
fied by tras(min) and tcs(min) respectively. These mini- 
mum pulse widths must be satisfied for proper device 
operation and data integrity. Once a cycle is initiated 
by bringing RAS low, it must not be aborted prior 
to satisfying the minimum RAS and CS pulse widths. 
In addition, a new cycle must not begin until the mini- 
mum RAS precharge time, tas, has been satisfied. 
Once a cycle begins, internal clocks and other circuits 
within the KM44C258A begin a complex sequence of 
events. If the sequence is broken by violating minimum 
timing requirements, loss of data integrity can occur. 


Read 

A read cycle is achieved by maintaining the write ena- 
ble input(W) high during a RAS/CS cycle. The access 
time is normally specified with respect to the falling 
edge of RAS. But the access time also depends on the 
falling edge of CS and on the valid column address tran- 
sition. 

If CS goes low before taco(max) and if the column 
address is valid before taao(max) then the access time 
to valid data is specified by taac(min). However, if CS 
goes low after taco(max) or if the column address be- 
comes valid after індг(тах), access is specified by teac 
or tAA. In order to achieve the minimum access time, 
trac(min), it is necessary to meet both taco(max) and 
trao(max). 

The KM44C258A has common data I/O pins. For this 
reason an output enable conirol input (OE) has been 
provided so the output buffer can be precisely con- 


trolled. For data to appear at the outputs, OE must be 
low for the period of time defined by toea and toez. 


Write 

The KM44C258A can perform early write, and read- 
modify-write cycles. The differece between these cycles 
is in the state of data-out and is determined by the tim- 
ing relationship between W, OE and CS. In any type of 
write cycle, Data-in must be valid at or before the fall- 
ing edge of W or CS, whichever is later. 


Early Write: An early write cycle is performed by bring- 
ing W low before CS. The 4-bit wide data at the data 
input pins is written into the addressed memory cells. 
Throughout the early write cycle the output remains in 
the Hi-Z state. In the early write cycle the output buffers 
remain in he Hi-Z state regardless of the state of the 
OE input. 


Read-Modify-Write: In this cycle, valid data from the ad- 
dressed cell appears at the output before and during 
the time that data is being written into the same cell 
location. This cycle is achieved by bringing W low af- 
ter CS and meeting the data sheet read-modify-write tim- 
ing requirements. This output enable input (OE) must 
be low during the time defined by toea and toez for data 
to appear at the outputs. If tewo and tawo are not met 
the output may contain invalid data. Conforming to the 
OE timing requirements prevents bus contention on the 
KM44C258A DQ pins. 


Data Output 

The KM44C258A has a tri-state output buffer which 
are controlled by CS and OE. When either CS or OE is 
high (Ун) the output аге in the high impedance (Hi-Z) 
state. 

In any cycle in which valid data appears at the out- 
put, the output goes into the low impedance state in 
a time specified by tcuz after the falling edge of CS. In- 
valid data may be present at the output during the time 
after tcuz and before the valid data appears at the out- 
put. The timing parameters tcac, trac апа taa specify 
when the valid data will be present at the output. This 
is true even if a new RAS cycle occurs (as in hidden 
refresh). Each of the KM44C258A operating cycles is list- 
ed below after the corresponding output state produced 
by the cycle. 

Valid Output Data: Read, Read-Modify-Write, Hidden 
Refresh, Fast Page Mode Read, Fast Page Mode Read- 
Modify-Write. 


Hi-Z Output State: Early Write, RAS-only Refresh, Fast 
Page Mode Write, CS-only cycle. 


Indeterminate Output State: Delayed Write (towo Or trwo 
are not met) 
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KM44C258A OPERATION 


Refresh 

Тһе data in the KM44C258A is stored оп a tiny capa- 
citor within each memory cell. Due to leakage the data 
may leak off after a period of time. To maintain data in- 
tegrity it is necessary to refresh each of the rows every 
8 ms. There are several ways to accomplish this. 


RAS-Only Refresh: This is the most common method 
for performing refresh. It is performed by strobing in a 
row address with RAS while CS remains high. This cy- 
cle must be repeated for each of the 512 row addresses, 
(Ασ-Α9). 

CS-before-RAS Refresh: The KM44C258A has CS-before- 
RAS on-chip refresh capability that eliminates the need 
for external refresh addresses. If CS is held low for the 
specified set up time (tcsa) before RAS goes low, the 
on-chip refresh circuitry is enabled. An internal refresh 
operation automatically occurs. The refresh address is 
: supplied by the on-chip refresh address counter which 
is then internally incremented in preparation for the next 
CS-before-RÁS refresh cycle. 

Hidden Refresh: A hidden refresh cycle may be per- 
formed while maintaining the latest valid data at the out- 
put by extending the CS active time and cycling RAS. 
The KM44C258A hidden refresh cycle is actually a CS- 
before-RAS refresh cycle within an extended read cy- 
cle. The refresh row address is provided by the on-chip 
refresh address counter. 

Other Refresh Methods: It is also possible to refresh 
the KM44C258A by using read, write or read-modify-write 
cycles. Whenever a row is accessed, all the cells in that 
row are automatically refreshed. There are certain ap- 
plications in which it might be advantageous to perform 
refresh in this manner but in general RAS-only or CS- 
before-RAS refresh is the preferred method. 


CS-before-RAS Refresh Counter Test Cycle 
A special timing sequence using the CS-before-RAS 
refresh counter test cycle provides a convenient method 
of verifying the functionality of the CS-before-RAS 
refresh activated circuitry. The cycle begins as a CS- 
before-RAS refresh operation. Then, if CS is brought 
high and then low again while RAS is held low, the read 
and write operations are enabled. In this mode, the row 
address bits Αρ through As are supplied by the on-chip 
refresh counter. The A; bit is set low internally. 


Static Column Mode 

Static Column mode allows high speed read, write 
or read-modify-write random access to all the memory 
cells within a selected row. Operation within a select- 
ed row is similar to a static RAM. 

A Static Column mode read cycle-starts as a normal 
cycle. Additional cells within the selected row are writ- 


ten by applying a new column address while W= Vy 
and RAS = Μι. 

A Static Column mode write cycle starts as a normal 
cycle. Additional cells within the selected row are writ- 
ten by applying а new column address while RAS = Vi. 
and toggiling either W or CS. The data is written into 
the cell triggered by the latter falling edge of W or CS. 


Power-up 

If RAS = Vss during power-up, the KM44C258A could 
begin an active cycle. This condition results in higher 
than necessary current demands from the power sup- 
ply during power-up. It is recommended that RAS and 
CS track with Voc during power-up or be held at a valid 
Vin in order to minimize the power-up current. 

An initial pause of 200 „sec is required after power- 
up followed by 8 initialization cycles before proper 
device operation is assured. Eight initialization cycles 
are also required after any 8 msec period in which there 
are no RAS cycles. An initialization cycle is any cycle 
in which RAS is cycled. 


Termination 

The lines from the TTL driver circuits to the 
KM44C258A inputs act like unterminated transmission 
lines resulting in significant positive and negative over- 
shoot at the inputs. To minimize overshoot it is advisa- 
ble to terminate the input lines and to keep them as 
short as possible. Although either series or parallel ter- 
mination may be used, series termination is generally 
recommended since it is simple and draws no additional 
power. it consists of a resistor in series with the input 
line placed close to the KM44C258A input pin. The op- 
timum value depends on the board layout. It must be 
determined experimentally and is usually in the range 
of 20 to 40 ohms. 

Board Layout 

It is important to lay out the power and ground lines 
on memory boards in such a way that switching tran- 
sient effects are minimized. The recommended methods 
are gridded power and ground lines or separate power 
and ground planes. The power and ground lines act like 
transmission lines to the high frequency transients 
generated by DRAMS. The impedance is minimized if 
all the power supply traces to all the DRAMS run both 
horizontally and vertically and are connected at each in- 
tersection or better yet if power and ground planes are 
used. 

Address and control lines should be as short as pos- 
sible to avoid skew. In boards with many DRAMS these 
lines should fan out from a central point like a fork or 
comb rather than being connected in a serpentine pat- 
tern. Also the control logic should be centrally located 
on large memory boards to facilitate the shortest pos- 
sible address and control lines to all the DRAMS. 
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Device Operation (Continued) 


Decoupling 

The importance of proper decoupling can not be over 
emphasized. Excessive transient noise or voltage droop 
on the Усс line can cause loss of data integrity (soft er- 
rors). It is recommended that the total combined vol- 
tage changes over time in the Vcc to Vss voltage 
(measured at the device pins) should not exceed 500mV. 

A high frequency 0.3μΕ ceramic decoupling capaci- 
tor should be connected between the Vcc and ground 
pins of each KM44C258A using the shortest possible 
traces. These capacitors act as a low impedance shunt 


PACKAGE DIMENSIONS 


20-LEAD PLASTIC DUAL IN-LINE PACKAGE 


0.962 (24.43) 
0.972 (24.69) 


















Sa ee 
| 0.035 (0.89) 
0.055 (1.40) 


for the high frequency switching transients generated 
by the KM44C258A and they supply much of the cur- 
rent used by the KM44C258A during cycling. 

In addition, a large tantalum capacitor with a value 
of 47,F to 1004F should be used for bulk decoupling 
to recharge the 0.3μµΕ capacitors between cycles, there- 
by reducing power line droop. The bulk decoupling capa- 
citor should be placed near the point where the power 
traces meet the power grid or power plane. Even better 
results may be achieved by distributing more than one 
tantalum capacitor around the memory array. 








0.279 (7.08) 


0.293 (7.44) 
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0.100 (2.54) | MIN — 0.032 (0.81) 
ТҮР ТҮР 0.040 (1.02) 
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PACKAGE DIAGRAMS (Continued) 
20-LEAD PLASTIC SMALL OUT-LINE J-LEAD 


Units: Inches (millimeters) 
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20-PIN PLASTIC ZIGZAG-IN-LINE PACKAGE 
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4M x 1 Bit Dynamic RAM with Fast Page Mode 


FEATURES 


* Performance range: 


KM41C4000-8 





KM41C4000-10 








КМ41С4000-12 


* Fast Page Mode operation 

* CAS-before-RAS refresh capability 

* RAS-only and Hidden Refresh capability 

* 8 bit fast parallel test mode 

* TTL compatible inputs and output 

* Common І/О using early write 

е Single + 5V + 10% power supply 

• 1,024 cycle/16ms refresh 

* JEDEC standard pinout available in Plastic SOJ 
package. 
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RAS: 
CAS 


i 


ЕШ & 
ЕШ 


REFRESH CONTROL & 
ADDRESS COUNTER 
COLUMN DECODER 
| SENSE AMPS ἃ ΙΟ GATINGS 
MEMORY ARRAY 
4,194,304 CELLS 


si 






> 
o 


ROW DECODER 





Усс 
—— Vsg 


Še e o eo... 
ADDRESS BUFFERS 


> 
= 


GENERAL DESCRIPTION 


The Samsung KM41C4000 is a CMOS high speed 
4,194,304 x 1 Dynamic Random Access Memory. Its 
design is optimized for high performance applications 
such as mainframes and mini computers, graphics and 
high performance microprocessor systems. 


The KM41C4000 features Fast Page Mode operation 
which allows high speed random access of memory 
cells within the same row. 


CAS-before-RAS Refresh capability provides on-chip 
auto refresh as an alternative to RAS-only Refresh. All 
inputs and output are fully TTL compatible. 


The, KM41C4000 is fabricated using Samsung's 
advanced CMOS process. 


PIN CONFIGURATION 


* KM41C4000J 














Pin Function 


Address Inputs 














RAS Row Address Strobe | 
CAS Column Address Strobe 
ση Read/Write Input 

D Data In 








Data Out 
Power (+ 5V) 
Ground 














Test Function 
No Connection 
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ABSOLUTE MAXIMUM RATINGS* 


Parameter 






Voltage on any pin relative to Vss 





Voltage on Vcc supply relative to Vss 





Vin, Vour 










—1to 47.0 














Storage Temperature 








Power Dissipation 








-1to +70 V 
—55 to + 150 °C 
0.6 w 








Short Circuit Output Current 








50 








“Note: Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional oper- 
ation should be restricted to the conditions as detailed in the operational sections of this data sheet. Ex- 
posure to absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage referenced to Vss, T, 0 to 70°C) 


Parameter 





Supply Voltage 










Ground 








Input High Voltage 








Input Low Voltage 





Parameter 










OPERATING CURRENT* 
(RAS, CAS, Address cyling @tac= min.) 


DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


КМ41С4000-8 
КМ41С4000-10 






















КМ41С4000-12 

STANDBY CURRENT | mA 

(RAS = CAS = Мн) ae: 

RAS-ONLY REFRESH CURRENT* KM41C4000-8 

(CAS =Vin, RAS cycling @tac = min.) KM41C4000-10 loca mA 

° KM41C4000-12 

FAST PAGE MODE CURRENT* KM41C4000-8 

(RAS = Vi, CAS cycling; @tec = min.) KM41C4000-10 loca mA 
KM41C4000-12 





STANDBY CURRENT 
(RAS = CAS = Мос — 0.2V) 



























CAS-BEFORE-RAS REFRESH CURRENT* KM41C4000-8 

(RAS and CAS cycling tac = min.) KM41C4000-10 mA 
KM41C4000-12 

INPUT LEAKAGE CURRENT 

(Any input 0 Vi, x6.5V, pA 


all other pins not under test =0 volts.) 










OUTPUT LEAKAGE CURRENT 
(Data out is disabled, Ον <Vour<5.5V 









OUTPUT HIGH VOLTAGE LEVEL (Іон = — SMA) 




















OUTPUT LOW VOLTAGE LEVEL (lo. = 4.2mA) 


*Note: ἰσοι, Ісез, іссе, and Iccs are dependent on output loading and cycle rates. Specified values are obtained 
with the output open. Ісс is specified as an average current. 
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CAPACITANCE r,- 25:6) 


NEL | ee 


Input Capacitance (D) 
Input Capacitance (Ap — A10) 

Input Capacitance (RAS, CAS, W) 
Output Capacitance (Q) 


AC CHARACTERISTICS 
STANDARD OPERATION (0*C «Τα «70*C, Vcc =5.0V + 10%. See notes 1, 2) 


KM41C4000-8 | KM41C4000-10 | KM41C4000-12 

Parameter Unit | Notes 
Min| Max |Min| Max |Міп) Max 
1 


Random read or write cycle time 






























































| Read-modify-write cycle time 









Access time from RAS 









Access time from CAS 









Access time from column address 
CAS to output in Low-Z 
Output buffer turn-off delay 






















Transition time (rise and fall) 

RAS precharge time 

RAS pulse width 

RAS hold time 

CAS precharge time 

CAS hold time 

CAS pulse width 

RAS to CAS delay time 

RAS to column address delay time 
CAS to RAS precharge time tcp 10 10 10 ns | 


























































Row address set-up time tasr 0 0 





Row address hold time tran 10 15 





Column address set-up time tasc 0 0 








Column address hold time tcan 15 20 








Column address to RAS lead time 








Read command set-up time 
Read command hold time referenced to CAS 























0 
20 
0 
25 
Column address hold time referenced to RAS tan 60 75 90 ns 
60 
0 
0 








ο. 
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STANDARD OPERATION (Continued) 






























































































































































































КМ41С4000-10 
Parameter Notes 
Max 
Read command hold time referenced to RAS 
Write command hold time 
Write command hold time referenced to RAS 
Write command pulse width 
Write command to RAS lead time 
Write command to CAS lead time 
Data-in ‘set-up time 
Data-in hold time 9 
Data-in hold time referenced to RAS ns 
Refresh period (1024 cycles) 16 16 16| ms 
Write command set-up time 0 L 0 | ns 7 
CAS to W delay time 25 30 ns | 7 
RAS to W delay time 100 120 ns | 7 
Column address to W delay time 50 60 ns | 7 
CAS set-up time (CAS-before-RAS cycle) 10 | 10 ns 
CAS hold time (CAS-before-RAS cycle) 30 30 ns 
RAS precharge to CAS hold time 0 0 ns 
Refresh counter test CAS precharge time 50 60 ns 
Access time from CAS precharge {срд 50 60 | ns 3 
Fast Page mode cycle time tec 60 70 ns 
CAS precharge time (Fast page mode) | tee 10 15] ns | 
Fast page mode read-modify-write рис 90 | 105 ns 
RAS pulse width (Fast page mode) trasp 200,000 | 120 | 200,000 | ns 
| Write command set-up time (Test mode in) twrs 10 10 ns 
Write command hold time (Test mode in) a 10] 10 ns 
W to RAS precharge time (CAS-before-RAS cycle) | twrp 10 ns 
W to RAS hold time (CAS-before-RAS cycle) 
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NOTES 


1. 


An initial pause of 2004s is required after power 
up followed by any 8 RAS cycles before proper 
device operation is achieved. 


. Мін(тіп) and Vi (max) are reference levels for 


measuring timing of input signals. Transition times 
are measured between Мн(тіп) and Vi (max), and 
are assumed to be 5ns for all inputs. 


. Measured with а load equivalent to 2 TTL loads and 


100pF. 


. Operation within the taco(max) limit insures that 


інасітах) can be met. tacp(max) is specified as a 
reference point only. If taco is greater than the 
specified tacp(max) limit, then access time is con- 
trolled exclusively by tcac. 


. Assumes that taco> taco(max). 


. This parameter defines the time at which the out- 


put achieves the open circuit condition and is not 
referenced to Мон or Мо. 


- twcs, tnwo, ἴοννο апа {дуо are non restrictive 


operating parameters. They are included in the data 
sheet as electrical characteristics only. If 
twcs > twcs(min) the cycle is an early write cycle and 


TIMING DIAGRAMS 








the data output will remain open circuit throughout 
the entire cycle. If tcwoztcwo(min) and tawp> 
tawo(min) and tawo> tawo (min), then the cycle isa 
read-write cycle and the data output will contain 
data read from the selected cell. If neither of the 
above conditions are satisfied, the condition of the 
data out is indeterminate. 


8. Either tac, ОГ {һан must be satisfied a read cycle. 


9. 


These parameters are referenced to the CAS leading 
edge in early write cycles and to the W leading edge 
in read-write cycles. 


. Operation within the trao (max) limit insures that 


trac (max) сап be met. trao (max) is specified as a 
reference point only. If tran is greater than the 
specified tran (max) limit, then access time is con- 
trolled by taa. 
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TIMING DIAGRAMS (Continued) 
WRITE CYCLE (EARLY WRITE) 
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RAS ur tar 
tcsH -=} tap 
treo інен Γπ tore. 
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Ми \ 
tRAL icPN 
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w Μι. XXX SA е .. κ 505060055005 
Vin— 
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Уон- 
а νοι.. ΌΡΕΝ 
READ-WRITE/READ-MODIFY-WRITE CYCLE 
trwe 
tRas 
Vin— 
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= Мн 
САЅ м 















У, 
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мн AIM 
ν''' XXX 
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TIMING DIAGRAMS 


FAST PAGE MODE READ CYCLE 





tcas 


ар paran 
COL MA Y X xb (KX 


N М“ VAY YY VV YS NINI NE 
ERY D QOQQU/X А55 ANNA RDD ҚХА RR LK RK 
СР, 
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TIMING DIAGRAMS (continued) 
FAST PAGE MODE READ-WRITE CYCLE 
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TIMING DIAGRAMS (Continued) 


RAS-ONLY REFRESH CYCLE 
Note: W, D, А = Don't Care 














RAS Né 
Vit 
Ун уу ААА? 
бв RN ОООО ОООО 
Мн 
А 
ViL 
Q Xon OPEN 
Уоһ- 


CAS-BEFORE RAS-REFRESH CYCLE 
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TIMING DIAGRAMS (continued) 
HIDDEN REFRESH CYCLE (READ) 
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TIMING DIAGRAMS (Continued) 
CAS-BEFORE RAS REFRESH COUNTER TEST CYCLE 
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TIMING DIAGRAMS (Continued) 


TEST MODE IN CYCLE 
NOTE: D, Address: Don't Care 
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KM41C4000 OPERATION 


Device Operation 

The KM41C4000 contains 4,194,304 memory loca- 
tions. Twenty two address bits are required to address 
a particular memory location. Since the KM41C4000 has 
only 11 address input pins, time multiplexed address- 
ing is used to input 11 row and 11 column addresses. 
The multiplexing is controlled by the timing relationship 
between the row address strobe (RAS), the column ad- 
dress strobe (CAS) and the valid row and column ad- 
dress inputs. 

Operation of the KM41C4000 begins by strobing in 
a valid row address with RAS while CAS remains high. 
Then the address on the 11 address input pins is 
changed from a row address to a column address and 
is strobed in by CAS. This is the beginning of any 
KM41C4000 cycle in which a memory location is ac- 
cessed. The specific type of cycle is determined by the 
state of the write enable pin and various timing relation- 
ships. The cycle is terminated when both RAS and CAS 
have returned to the high state. Another cycle can be 
initiated after RAS remains high long enough to satis- 
fy the RAS precharge time (tRP) requirement. 


RAS and CAS Timing 

The minimum RAS and CAS pulse widths are speci- 
fied by tRAS(min) and tCAS(min) respectively. These 
minimum pulse widths must be satisfied for proper 
device operation and data integrity. Once a cycle is in- 
itiated by bringing RAS low, it must not be aborted prior 
to satisfying the minimum RAS and CAS pulse widths. 
In addition, a new cycle must not begin until the mini- 
mum RAS precharge time, tRP, has been satisfied. Once 
a cycle begins, internal clocks and other circuits within 
the KM41C4000 begin a complex sequence of events. 
If the sequence is broken by violating minimum timing 
requirements, loss of data integrity can occur. 


Read 

A read cycle is achieved by maintaining the write ena- 
ble input(W) high during a RAS/CAS cycle. The access 
time is normally specified with respect to the falling 
edge of RAS. But the access time also depends on the 
falling edge of CAS and on the valid column address 
transition. 

If CAS goes low before tRCD(max) and if the column 
address is valid before tRAD(max) then the access time 
to valid data is specified by tRAC(min). However, if CAS 
goes low after tRCD(max) or if the column address be- 
comes valid after tRAD(max), access is specified by 
tCAC or tAA. In order to achieve the minimum access 
time, tRAC(min), it is necessary to meet both tRCD(max) 
and tRAD(max). 





Write 

The KM41C4000 can perform early write, late write 
and read-modify-write cycles. The- differece between 
these cycles is in the state of data-out and is determined 
by the timing relationship between W and CAS. In any 
type of write cycle, Data-in must be valid at or before 
the falling edge of W or CAS, whichever is later. 


Early Write: An early write cycle is performed by bring- 
ing W low before CAS. The data at the data input pin 
(D) is written into the addressed memory cell. Through- 
out the early write cycle the output remains in the Hi-Z 
state. This cycle is good for common I/O applications 
because the data-in and data-out pins may be tied 
together without bus contention. 


Read-Modify-Write: In this cycle, valid data from the ad- 
dressed cell appears at the output before and during 
the time that data is being written into the same cell 
location. This cycle is achieved by bringing W low af- 
ter CAS and meeting the data sheet read-modify-write 
cycle timing requirements. This cycle requires using a 
separate I/O to avoid bus contention. 


Late Write: If W is brought low after CAS, a late write 
cycle will occur. The late write cycle is very similar to 
the read-modify-write cycle except that the timing 
parameters, tCWD and tAWD are not necessarily met. 
The state of data-out is indeterminate since the output 
can be either Hi-Z or contain data depending on the tim- 
ing conditions. This cycle requires a separate I/O to 
avoid bus contention. 


Data Output 

The KM41C4000 has a tri-state output buffer which 
is controlled by CAS. Whenever CAS is high (VIH) the 
output is in the high impedance (Hi-Z) state. In any cy- 
cle in which valid data appears at the output, the out- 
put goes into the low impedance state in a time 
specified by tCLZ after the falling edge of CAS. Invalid 
data may be present at the output during the time after 
tCLZ and before the valid data appears at the output. 
The timing parameters tCAC, tRAC and tAA specify 
when the valid data will be present at the output. The 
valid data remains at the output until CAS returns high. 
This is true even if a new RAS cycle occurs (as in hid- 
den refresh). Each of the KM41C4000 operating cycles 
is listed below after the corresponding output state 
produced by the cycle. 
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DEVICE OPERATION (Continued) 


Valid Output Data: Read, Read-Modify-Write, Hidden 
Refresh, Fast Page Mode Read, Fast Page Mode Read- 
Modify-Write. 


Hi-Z Output State: Early Write, RAS-only Refresh, Fast 
Page Mode Write, CAS-before-RAS Refresh, CAS-only 
cycle. 


Indeterminate Output State: Delayed Write 


Refresh 

The data in the KM41C4000 is stored on a tiny capa- 
citor within each memory cell. Due to leakage the data 
may leak off after a period of time. To maintain data in- 
tegrity it is necessary to refresh each of the rows every 
16 ms. There are several ways to accomplish this. 


RAS-Only Refresh: This is the most common method 
for performing refresh. It is performed by strobing in a 
row address with RAS while CAS remains high. This cy- 
cle must be repeated for each of the 1,024 row ad- 
dresses, (А0-А9). The state of address A10 is ign- 
ored during refresh. 


CAS-before-RAS Refresh: The KM41C4000 has CAS- 
before-RAS on-chip refresh capability that eliminates the 
need for external refresh addresses. If CAS is held low 
for the specified set up time (tCSR) before RAS goes 
low, the on-chip refresh circuitry is enabled. An inter- 
nál refresh operation automatically occurs. The refresh 
address is supplied by the on-chip refresh address coun- 
ter which is then internally incremented in preparation 
for the next CAS-before-RAS refresh cycle. 





Hidden Refresh: A hidden refresh cycle may be per- 
formed while maintaining the latest valid data at the out- 
put by extending the CAS active time and cycling RAS. 
The KM41C4000 hidden refresh cycle is actually a CAS- 
before-RAS refresh cycle within an extended read cy- 
cle. The refresh row address is provided by the on-chip 
refresh address counter. 


Other Refresh Methods: It is also possible to refresh 
the KM41C4000 by using read, write or read-modify-write 
cycles. Whenever a row is accessed, all the cells in that 
row are automatically refreshed. There are certain ap- 
plications in which it might be advantageous to perform 
refresh in this manner but in general RÁS-only or CAS- 
before-RAS refresh is the preferred method. 


CAS-before-RAS Refresh Counter Test Cycle 
A special timing sequence using the CAS-before-RAS 
refresh counter test cycle provides a convenient method 
of verifying the functionality of the CAS-before-RAS 
refresh activated circuitry. The cycle begins as a CAS- 
before-RAS refresh operation. Then, if CAS is brought 
high and then low again while RAS is held low, the read 
and write operations are enabled. !n this mode, the row 
address bits AO through A9 are supplied by the on-chip 
refresh counter. The A10 bit is set low internally. 


Fast Page Mode 

The KM41C4000 has Fast Page mode capability which 
provides high speed read, write or read-modify-write ac- 
cess to all memory cells within a selected row. These 
cycles may be mixed in any order. A fast page mode 
cycle begins with a normal cycle. Then, while RAS is 
kept low to maintain the row address, CAS is cycled to 
strobe in additional column addresses. This eliminates 
the time required to set up and strobe sequential row 
addresses for the same page. 


Power-up 

If RAS = Vss during power-up, the KM41C4000 could 
begin an active cycle. This condition results in higher 
than necessary current demands from the power sup- 
ply during power-up. It is recommended that RAS and 
CAS track with Vcc during power-up or be held at a 
valid VIH in order to minimize the power-up current. 

An initial pause of 200 usec is required after power- 
up followed by 8 initialization cycles before proper 
device operation is assured. Eight initialization cycles 
are also required after any 16 msec period in which 
there are no RAS cycles. An initialization cycle is any 
cycle in which RAS is cycled. 


Termination 

The lines from the TTL driver circuits to the 
KM41C4000 inputs act like unterminated transmission 
lines resulting in significant positive and negative over- 
shoot at the inputs. To minimize overshoot it is advisa- 
ble to terminate the input lines and to keep them as 
short as possible. Although either series or parallel ter- 
mination may be used, series termination is generally 
recommended since it is simple and draws no additional 
power. It consists of a resistor in series with the input 
line placed close to the KM41C4000 input pin. The op- 
timum value depends on the board layout. It must be 
determined experimentally and is usually in the range 
of 20 to 40 ohms. 
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KM41C4000 





Preliminary 
CMOS DRAM 
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DEVICE OPERATION (Continued) 
Board Layout 


It is important to lay out the power and ground lines 
on memory boards in such a way that switching tran- 
sient effects are minimized. The recommended methods 
are gridded power and ground lines or separate power 
and ground planes. The power and ground lines act like 
transmission lines tb the high frequency transients 
generated by DRAMS. The impedance is minimized if all 
the power supply traces to all the DRAMS run both hori- 
zontally and vertically and are connected at each inter- 
section or better yet if power and ground planes are used. 

Address and control lines shouid be as short as pos- 
sible to avoid skew. In boards with many DRAMS these 
lines should fan out from a central point like a fork or 
comb rather than being connected in a serpentine pat- 
tern. Also the control logic should be centrally located 
on large memory boards to facilitate the shortest pos- 
sible address and control lines to all the DRAMS. 


PACKAGE DIMENSIONS 


20-LEAD PLASTIC SMALL OUT-LINE J-LEAD 





0.670 (17.02) 


Decoupling 

The importance of proper decoupling can not be over 
emphasized. Excessive transient noise or voltage droop 
on the Vcc line can cause loss of data integrity (soft er- 
rors). It is recommended that the total combined vol- 
tage changes over time in the VCC to VSS voltage 
(measured at the device pins) should not exceed 500mV. 

A high frequency 0.3uF ceramic decoupling capaci- 
tor should be connected between the Vcc and ground 
pins of each KM41C4000 using the shortest possible 
traces. These capacitors act as a low impedance shunt 
for the high frequency switching transients generated 
by the KM41C4000 and they supply much of the current 
used by the KM41C4000 during cycling. 

In addition, a large tantalum capacitor with a value 
of 47uF to 100uF should be used for bulk decoupling 
to recharge the 0.3μΕ capacitors between cycles, there- 
by reducing power line droop. The bulk decoupling capa- 
citor should be placed near the point where the power 
traces meet the power grid or power plane. Even better 
results may be achieved by distributing more than one 
tantalum capacitor around the memory array. 


Units: Inches (millimeters) 


| 0.030 (0.76) 
| ΜΙΝ 





| 
ү) 












0.345 (8.76) 
0.355 (9.02) 
0.310 (7.87) 
0.320 (8.13) 
0.380 (9.65) 
0.390 (9.91) 





0.145 (3.68) 








0.680 (17.27) 








TYP 





0.125 (3.18) 
0.135 (3.43) 
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KM44C1000 
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Preliminary 
CMOS DRAM 





1M x 4 Bit CMOS Dynamic RAM with Fast Page Mode 


FEATURES 


* Performance range: 











KM44C1000-12 


120ns 30ns 


* Fast Page Mode operation 

* CAS-before-RAS refresh capability 

* RAS-only and Hidden Refresh capability 

* B-bit fast parallel test mode 

* TTL compatible inputs and output 

* Early Write or output Enable Controlled Write 
* Single +5V+10% power supply 

* 1024 cycles/16ms refresh 

* JEDEC standard pinout 

* Available in Plastic SOJ 


FUNCTIONAL BLOCK DIAGRAM 


CONTROL & 
CLOCKS 


. 
REFRESH CONTROL & 
ADDRESS COUNTER 


ή COLUMN DECODER 















SENSE AMPS & I/O GATINGS 















с 

5 MEMORY ARRAY 

9 1,048,576 x 4 Мес 
& MEMORY CELLS 

a —— — Vss 
z 

© 

Сс 


ADDRESS BUFFERS 







GENERAL DESCRIPTION 


The Samsung KM44C1000 is a CMOS high speed 
1,048,576 x 4 Dynamic Random Access Memory. Its de- 
sign is optimized for high performance applications 
such as mainframes and mini computers, graphics and 
high performance microprocessor systems. 


The KM44C1000 features Fast Page Mode operation κ 
which allows high speed random access of memory 
celis within the same row. 


CAS-before-RAS Refresh capability provides on-chip 
auto refresh as an alternative to RAS-only Refresh. All 
inputs and output are fully TTL compatible. 


The KM44C1000 is fabricated using Samsung's ad- 
vanced CMOS process. 


PIN CONFIGURATION 


* KM44C1000 


CAS 













Pin Function 
Address Inputs 














RAS Row Address Strobe 
CAS Column Address Strobe 
w Read/Write Input 

OE Data Output Enable 





Data In/Data Out 
Power (+ 5V) 
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KM424C256 


Preliminary 


CMOS DRAM 





256K x 4 Bit CMOS Multiport DRAM 


FEATURES 
* Dual Port Architecture 

256K x 4 bits Dynamic RAM port (RAM) 

512K x 4 bits Serial Access Memory port (SAM) 
* Performance range: 















RAM access time (trac) 





RAM access time (tcac) 
RAM cycle time (tac) 
RAM page mode cycle (tec) 











SAM access time 





SAM cycle time 





RAM active current 





SAM active current 
RAM & SAM standby 











* Fast Page Mode i 

е RAM Read, Write, Read-Modity-Write 

* Serial Read and Serial Write 

* Read Transfer and Write Transfer 

* Write per Bit masking on RAM write cycles 

* CAS-before-RAS, RAS-only and Hidden Refresh 

ο Common data I/O using 3-state RAM output control 
* All inputs and outputs TTL and CMOS compatible 
е Refresh: 512 cycles/6ms 

ο Single + 5V + 10% supply voltage 

* Plastic 28-pin 400 mil DIP and SOJ, 28-pin ZIP 














Pin Name 
SC 
500-5080 
DT/OE 


Pin Function 
Serial Clock 
Serial Data Input-Output 

Data Transfer Output Enable 







































WB/WE Write Mask Enable/Write Enable 
RAS Row Address Strobe 

CAS Column Address Strobe 
W./DQ,-W,/DQ; | Data Write Mask/Input-Output 
SE Serial Output Enable 

| Ac As Row, Column, Tap Address 
Veo Power (+ 5V) 

Vss Ground 














N.C. No Connect 


GENERAL DESCRIPTION 


The Samsung KM424C256 is a CMOS 256K x 4 bit 
Dual Port DRAM. It consists of a 256K x 4 dynamic RAM 
port and 512 x 4 static serial access memory (SAM) port. 
The RAM and SAM ports operate asynchronously ex- 
cept during data transfer between the ports. 


The RAM array consists of 512 rows of 2048 bits. It 
operates like a conventional 256K x 4 CMOS DRAM. The 
RAM port has a write per bit mask capability. 


The SAM port consists of four 512 bit high speed shift 
registers that are connected to the RAM array through 
a 2048 bit data transfer gate. 


Data may be internally transferred bi-directionally be- 
tween the RAM and SAM ports using either conventional 
read or write transfers. 


Refresh is accomplished by familiar DRAM refresh 
modes. The KM424C256 supports RAS-only, Hidden, and 
CAS-before-RAS refresh for the RAM memory array port. 
The SAM port does not require refresh. 


All inputs and I/O's аге TTL and CMOS level compat- 
ible. All address lines and Data Inputs are latched on 
chip to simplify system design. The outputs are un- 
latched to allow greater system flexibility. 


PIN CONFIGURATION 


* КМ424С256Р/Ј *KM424C256Z 




















DIP & SOJ 
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KMM48256/KMM58256 


талы дын нан citi 


UP Lap Sm s en 


MEMORY MODULES 





256K x 8 Bit DRAM SIP and SIMM Memory Modules 


FEATURES 


* 262,144 x 8-bit Organization 
* Performance range: 






KMM48256-12 
KMM58256-12 
КММ48256-15 
КММ58256-15 


























* Page Mode capability: KMM48256 and KMM58256 
ο CAS-before-RAS Refresh capability 

* RAS-only and Hidden Refresh capability 

* TTL compatible inputs and outputs 

е Single + 5V x 10% power supply 

* 256 cycles/4ms refresh 


FUNCTIONAL BLOCK DIAGRAM 
































PIN NAMES 





GENERAL DESCRIPTION 


The Samsung KMM48256 and KMM58256 are 
256K x 8 dynamic RAM high density memory modules. 
Samsung's 256K x 8 memory modules consists of eight 
KM41256AJ DRAMs in 18-pin PLCC packages mount- 
ed оп a 30 pin glass-epoxy substrate. A 0.22μΕ 
decoupling capacitor is mounted under each DRAM. 


The 256K x 8 DRAM modules are available in two 
package styles. The KMM48256 is SIPs with leads suita- 
ble for through hole mounting or for mounting in a sock- 
et. The KMM58256 is SIMMs with edge connections and 
are intended for mounting into 30 pin edge connector 
Sockets. 


PIN CONFIGURATION 









Pin Function 





Address Inputs 





Data In/Out 








PART NUMBERS 








Read/Write Input 
Row Address Strobe 
Column Address Strobe 



















KMM48256-12 | 120ns Page Mode 
Page Mode 








Power (+ 5V) 

























KMM48256-15 | 150ns 
| SIMM | Page Mode 


KMM58256-12 | 120ns 


russa v son [Smm | Page моде | 


















No Connection 


ки 
ИШ 
ИШ 
ИШ 
Με 
ИШ 
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KMM48256/KMM58256 MEMORY MODULES 





ABSOLUTE MAXIMUM RATINGS* ы 









Parameter 





Voltage on any pin relative to Vss Vin, Vout —1to +7.0 











Voltage on Vcc supply relative to Vss Voc -1to +7.0 
Storage Temperature Τοῖς —55 to + 150 
Power Dissipation Po 8 

+ 

















Short Circuit Output Current los 50 


*Note: Permanent device damage may occur of ABSOLUTE MAXIMUM RATINGS are exceeded. Functional opera- 
tion should be restricted to the conditions as detailed in the operational sections of this data sheet. 
Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


| RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, TA - 0 to 70°C) 












Parameter 





Supply Voltage 





Ground 











Input High Voltage 











Input Low Voltage 





DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 






Parameter 






















KMM48256-12, KMM58256-12 
KMM48256-15, KMM58256-15 


OPERATING CURRENT* 
| RAS and CAS cycling; &tac = тіп) 


STANDBY CURRENT 
(RAS-CAS = Мн after 8 RAS cycles min) 





























RAS-ONLY REFRESH CURRENT* KMM48256-12, КММ58256-12 i 
(CAS = Ун, RAS cycling @tac = тіп) KMM48256-15, KMM58256-15 | ° 
PAGE MODE CURRENT* КММ48256-12, KMMS8256-12 | 
(RAS = νι, CAS cycling; @tec = min) KMM48256-15, KMM58256-15 29 


-i 


CAS-BEFORE-RAS REFRESH CURRENT* | КММ48256-12, KMM58256-12 
(RAS cycling; @tac = min) KMM48256-15, KMM58256-15 


INPUT LEAKAGE CURRENT (Any input, 0<Vin<5.5V, 
Voc = 5.5V, Vss = OV, all other pins not under test = 0 volts.) 


OUTPUT LEAKAGE CURRENT 
(Data out is disabled, OV «Vour «5.5V, Voc = 5.5У, Vss = OV) 


OUTPUT HIGH VOLTAGE LEVEL (lou = - 5тА) 
OUTPUT LOW VOLTAGE LEVEL (lo. = 4.2mA) 






































*NOTE: σοι, lccs, Ісса and lccs are dependent on output loading and cycle rates. Specified values are obtained with 
the output open lcc is specified as average current. 
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KMM48256/KMM58256 


MEMORY MODULES 





CAPACITANCE (т, – 25°с) 






Parameter 


Input capacitance (Ao — Ag) 





Input capacitance (RAS) 








Input capacitance (CAS) 





Input capacitance (W) 















Input capacitance (DQ, — ОО») 








AC CHARACTERISTICS (0°C <т, <70°С, Vcc = 5.0V + 10%. See notes 1,2.) 
STANDARD OPERATION 




























































































































Column address hold time 


KMM48256-12 KMM48256-15 
Parameter Symbol | KMM58256-12 КММ58256-15 
Random read or write cycle time 
Access time from RAS 
Access time from CAS сас 
Output buffer turn-off delay time torr 
Transition time (rise and fall) tr 
RAS precharge time tap 
RAS pulse width tras 
RAS hold time tas 
CAS precharge time (all cycles except page mode) | ἴορν 
CAS pulse width tcas 
CAS hold time (сөн 
RAS to CAS delay time trop 
CAS to RAS precharge time torp 
Row address set-up time tasr 
Row address hold time ἵπαη * 
Column address set-up time 












Column address hold time referenced to RAS 








Read command set-up time 





Read command hold time referenced to CAS 




















Read command hold time referenced to RAS 














Write command set-up time 











Write command hold time 








Write command pulse width 























KMM48256/KMM58256 


MEMORY MODULES 





STANDARD OPERATION (Continued) 


Parameter 


Write command to RAS lead time 








ΚΜΜΑ48256-12 | KMM48256-15 
KMM58256-12 | KMM58256-15 













Write command to CAS lead time 








Data-in set-up time 











Data-in hold time 








Write command hold time referenced to RAS 








Data-in hold time referenced to RAS 





Refresh period (256 cycles) 









CAS setup time (CAS-before-RÁS refresh) 








CAS hold time (CAS-before-RAS refresh) 








RAS precharge to CAS active time 



















Page mode cycle time 





CAS precharge time (page mode only) 


NOTES 


1. An initial pause of 1004s is required after power-up 
followed by any 8 RAS cycles before proper device 
operation is achieved. Before using the internal 
refresh counter, 8 CAS-before-RAS refresh initializa- 
tion cycles are required (instead of 8 RAS cycles). 

. Мін (min) and Vi, (max) are reference levels for 
measuring timing of input signals. Transition times 
are measured between Мн (min) and Μι (max), and 
are assumed to be 5ns for all inputs. 

. Measured with a load equivalent to 2 TTL loads and 
100pF. 


N 


e 














4. Operation within the taco (max) limit insures that 
trac (max) can be met, taco (max) is specified as a 
reference point only. If taco is greater than the 
specified taco (max) limit, then access time is con- 
trolled exclusively by сас. 

5. Assumes that tacp> taco (max). 

6. This parameter defines the time at which the output 
achieves the open circuit condition and is not 
referenced to Vou or Vou. 
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KMM48256/KMM58256 MEMORY MODULES 





TIMING DIAGRAMS 
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KMM48256/K MM58256 MEMORY MODULES 





TIMING DIAGRAMS (continued) 
PAGE MODE READ CYCLE 
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KMM48256/K MM58256 MEMORY MODULES 





TIMING DIAGRAMS (continued) 


RAS-ONLY REFRESH CYCLE 
NOTE: W = DON'T CARE, As= Vi. or Ун, CAS = Vin 





RAS 

Ун- ХХАХХХАХХХХАХ) οκ δολ CICK 
Α 

νι. ХАХАХАХАХА СХД Ü A Ф X) X КААЛА ООС А ХА (ΧΧΧΧΑ Q ХАХАХАХ 
ρα Уон- 








OPEN 
γοι- 


CAS-BEFORE-RAS REFRESH CYCLE 
NOTE: ADDRESS, W = DON'T CARE 








AAS Ун — 
Vi — 
Мн – ү 
CAS Vi % S5 
ρα vedi —  — OPEN 


HIDDEN REFRESH CYCLE 





Ίβο — tac 








tASR E {СРМ 
tasc 
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КММ48256/КММ58256 MEMORY MODULES 





PACKAGE DIMENSIONS 


KMM58256 (256K x 8 SIMM) Units: Inches (millimeters) 









3.500 (88.90) 


3.234 (82.14) 


















0.133 (3.38) 
R 0.067 (1.70) 0.125 DIA. + 0.002 
5 MAX (3.18 + 0.051) ` $ 
5 = 
Te š 
38 ч 
= š 8 
d S 
8 
e 
ШОШО аы L] 
0.080 (2.03) 4 олда | " 0.065 (1.65) | | 
- 0.070 (1.78) MIN 
0.300 (7.62) 
0.200 (5.08) 
MAX 





Tolerances: + 0.005 (0.13) unless otherwise specified 


Irem 
KMM48256 (256K x 8 SIP) 


3.100 + 0.005 (78.74 + 0.13) 
: EE 0.200 (5.08) 
MAX 








7 






0.650(16.51) MAX 
0.125 (3.18) MIN 





Ё 








БЕН 0.020 + .002 | IU 051 + .005 == [0.102 .005 0.010 + .002 
(0.51 + 0.05) (1.30 + 0.13) (2.54 + 0.13) (0.25 x 0.05) 
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KMM49256/KMM59256 


MEMORY MODULES 





256K x 9 Bit DRAM SIP and SIMM Memory Modules 


FEATURES 


© 262,144 x 9-bit Organization 

* Ninth device has separate D, Q and CAS for ia 
applications. 

* Performance range: 


KMM49256-12 
KMM59256-12 





60ns 230ns 
KMM49256-15 75ns 260ns 


* Page Mode capability: KMM49256 and KMM59256 
* CAS-before-RAS Refresh capability 

* RAS-only and Hidden Refresh capability 

* TTL compatible inputs and outputs 

е Single + 5V x 10% power supply 

* 256 cycles/4ms refresh 








FUNCTIONAL BLOCK DIAGRAM 


Ас-Ав © + 






































РІМ МАМЕЅ 
[Pin Мате Pin Function | 


Ас-Аз 


GENERAL DESCRIPTION 


The Samsung KMM49256 and КІММ59256 is 256K x 9 
dynamic RAM high density memory modules. The ninth 
bit is generally used for parity and is controlled by 
CAS». Samsung's 256K x 9 memory modules consists 
of nine KM41256AJ DRAMs in 18-pin PLCC packages 
mounted on a 30 pin glass-epoxy substrate. A 0.22uF 
decoupling capacitor is mounted under each DRAM. 


The 256K x 9 DRAM modules are available in two 
package styles. The KMM49256 is SIPs with leads suita- 
ble for through hole mounting or for mounting in a sock- 
et. The KMM59256 is SIMMs with edge connections and 
are intended for mounting into 30 pin edge connector 
Sockets. 


PIN CONFIGURATION 


Address Inputs nch 





Data In 





Data Out pss 





Data In/Out 





Read/Write Input 








S Row Address Strobe 





PART NUMBERS 


КММ49256-12 | 120ns 





Page Mode 


S  |Column Address Strobe| * 096 





бә {Column Address Strobe 
J 














KMM49256-15 | 150ns | SIP Page Mode 





Power (+ 5V) 














КММ59256-12 | 120ns | SIMM 
KMM59256-15 | 150ns | SIMM 


Page Mode 











ΠΠ 








Ground 








О 


* For parity oit 








No Connection 
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KMM49256/KMM59256 MEMORY MODULES 





ABSOLUTE MAXIMUM RATINGS* 







Parameter 






Voltage on any ріп relative to Vss Vin, Vour -1to 7.0 


=. 































Voltage оп Vcc supply relative to Vss Усс -1to +7.0 

Storage Temperature Tag —55 to +150 
| Power Dissipation = Po 9 

Short Circuit Output Current los 50 





*Note: Permanent device damage may occur of ABSOLUTE MAXIMUM RATINGS are exceeded. Functional opera- 
tion should be restricted to the conditions as detailed in the operational sections of this data sheet. 
Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMEN DED OPERATING CONDITIONS (Voltages referenced to Vss, TA = 0 to 70°C) 







Parameter 


Supply Voltage 










Ground 





Input High Voltage 





Input Low Voltage 


DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 







Parameter 


KMM49256-12, KMM59256-12 
KMM49256-15, KMM59256-15 


OPERATING CURRENT* 
(RAS and CAS cycling; @tac = min) 


STANDBY CURRENT τ 
(RAS-CAS = Мн after 8 RAS cycles min) 


RAS-ONLY REFRESH CURRENT* KMM49256-12, KMM59256-12 
(CAS- Ун RAS cycling; @tac = min) KMM49256-15, KMM59256-15 


PAGE MODE CURRENT* KMM49256-12, KMM59256-12 







































































(RAS = Vu, CAS cycling; @tec = min) KMM49256-15, KMM59256-15 
CAS-BEFORE-RAS REFRESH CURRENT* | KMM49256-12, KMM59256-12 
(RAS cycling; @tac = min) KMM49256-15, KMM59256-15 





INPUT LEAKAGE CURRENT (Ds, CAS, input, 0x Vi < 5.5V, 
Voc = 5.5V, Vss = OV, all other pins not under test = 0 volts.) 


INPUT LEAKAGE CURRENT (A, RAS, CAS, W inputs, 0 «Vi «5.5V, 
Voc = 5.5V, Vss = OV, ali other pins not under test = 0 volts.) 


OUTPUT LEAKAGE CURRENT (DQ, Qo, Data out 
is disabled, OV «Vour € 5.5V, Мес = 5.5V, Vss = OV) 


OUTPUT HIGH VOLTAGE LEVEL (lo, -- 5mA) 
OUTPUT LOW VOLTAGE LEVEL (lo. = 4.2mA) 


























“NOTE: Icci, Ісез, loca and loos are dependent оп output loading and cycle rates. Specified values are obtained with 
the output open Ίος is specified as average current. 
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KMM49256/KMM49257 
KMM49256/KMM59256 





MEMORY MODULES 





CAPACITANCE (т, =25°c) 









































































































Parameter 

Input capacitance (Ao — As) 

Input capacitance (RAS) pF 
Input capacitance (CAS) pF 
Input capacitance (W) Cw — 72 pF 

—— ea) toa 

Input capacitance (CAS) Ccaso — 10 pF 
Input capacitance (Ds) Cos 7 pF 
Input capacitance (DQ,-DQ,) Coo 17 pF 
Output capacitance (Qs) 



































































































































































































KMM49256-12 | KMM49256-15 
Parameter Symbol KMM59256-12 | KMM59256-15 Unit 
Min Max Min Max 

Random read or write cycle time 
Access time from RAS trac 120 150 ns 3,4 
Access time from CAS (сас 60 75 | ns 3,5 
Output buffer turn-off delay time torr 30 0 40 | ns 6 
Transition time (rise and fall) tr 50 3 50| ns 
RAS precharge time tap | ns 
RAS pulse width tras 10,000 | ns 
RAS hold time | trsH ns 
CAS precharge time (all cycles except page mode) 60 ns 
CAS pulse width | ἴσας 75 | 10,000 | ns 
CAS hold time tesH 120 150 q ns 
RAS to CAS delay time then 25 во | 25 76 | ns | 4 
CAS to RAS precharge time torp 10 10 ns 
Row address set-up time tasr 0 0 ns 
Row address hold time ван 15 15 ns 
Column address set-up time tasc 0 ns 
Column address hold time сан 25 ns 
Column address hold time referenced to RAS 100 ns 
Read command set-up time 0 ns 
Read command hold time referenced to CAS tron ns 
Read command hold time referenced to RAS 














SAMSUNG 





159 


ο. А 








KMM49256/KMM59256 


MEMORY MODULES 





STANDARD OPERATION (Continued) 

































































NOTES 


1. An initial pause of 1004s is required after power-up 
followed by any 8 RAS cycles before proper device 
operation is achieved. Before using the internal 
refresh counter, 8 CAS-before-RAS refresh initializa- 
tion cycles are required (instead of 8 RAS cycles). 
. Мін (min) and Μι (max) are reference levels for 
measuring timing of input signals. Transition times 
are measured between Мн (min) and Vi, (max), and 
are assumed to be 5ns for all inputs. 
. Measured with a load equivalent to 2 TTL loads and 
100pF. 


r KMM49256-12 | KMM49256-15 
Parameter Notes 
Write command set-up time 0 
Write command hold time 40 
Write command pulse width 40 a 
Write command to RAS lead time I I taw. 40 45 ns 
Write command to CAS lead time tcw. 40 45 ns 
Data-in set-up time | и | tos 0 0 ns 
Data-in hold time й {рн 40 45 [ ns 
Write command hold time referenced to RAS twea 100 120 ns 
I Data-in hold time referenced to RAS tour 100 120 ns | 
Refresh period (256 cycles) trer 4 4| ms 
CHS setup time (CAS-before-RAS refresh) (сөн 25 230 ns 
CAS hold time (CAS-before-RAS refresh) tour 55 60 ns | 
RAS precharge to CAS active time | trec 20| 20 ns 
Page mode cycle time tec 120 
CAS precharge time (page mode only) Іс 50 LEM 





4. Operation within the {που (max) limit insures that 
trac (max) can be met, taco (max) is specified as а 
reference point only. If taco is greater than the 
specified taco (max) limit, then access time is con- 
trolled exclusively by tcac. 

5. Assumes that taco taco (max). 

6. This parameter defines the time at which the output 

achieves the open circuit condition and is not 
referenced to Мон or Vor. 








KMM49256/KMM59256 MEMORY MODULES 





TIMING DIAGRAMS 























READ CYCLE 
ате Мн 
RAS Vie 
tap 
tcre 
22 4 Уін- 
CAS м. ІШ 
tRAH tasc 1САН с 
tasr 
Мн O0 auccm (ХХ) GOCXXXXXXXX XXXXXXXXXX ХХ) 
^ νι. (YS Anpness 0. лоспєсо PRR KR KR УУ УА WY ДУ 
F {вян 
{асн 
Мін- ХХХАХХХХХХХХХХУ ΚΧΧΧΧΧΧΧΧΧΧ 
Ww νι. 95005000) (5,5000 





Уон- 
Уо- 








WRITE CYCLE (EARLY WRITE) 


















































































r tac 
RAS Vin— taR is 
мМ. 
be - icsH - {ЯР 
tRcD bo tRSH (СВР 
— Уін- —tcas 
САЗ М. ἘΝ / / d 
tcPN 
tasR tRAH tasc 
γης AXX) ROW (ХАМ COLUMN “KAXXXXAXXKXAKKAKK XX XX XX 
να; conss ОУ, “бола ОООО 
iwcs 
μον Уін- (XXXYXXXXXXXX (XXXXXXX XXX VY XXX RXKKKKKKKK KKK KX 
A νι. NADA | 009550500509 005660505 
Ld ὑπ ο ο рез 
twer 
tos 
Ун ХААА, χακκκὨακοωοηκονλΑΧΛΧΧΧΧΧΧΧΧ 
9,2 000050009 (555009660000 
а Мол ы l ο ὄρεκ 


VoL— 
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KMM49256/K MM59256 





MEMORY MODULES 


TIMING DIAGRAMS (continued) 
PAGE MODE READ CYCLE 


» 






















μα қ 
Ун – Aj қ 7,7,7,7,7,7,7,7АА7АЧАТАУА А 66.) 
RA soc J δ, 45) RRR RK RY 








VALID 
DATA 















ES 
- 




























γη. XN СҮ Y YO AAV a ALITY YN Veer 
м МУК. Κα 552 ХО, 55 КОКОКО 15 ООО 
νη. AAAAAAAXS 9,9 9 9 v vr. ЖАКА» RAI AAA 
νι ҚЫ ARKH URI УУУУ) 





rian ыр twp МР 
tRwL—— 
. toH tos он 

Vin— АААХ) VALID MY ΧΧΧΧΧΧΝ (ΧΧΧΧΧΧΑΛΑΧΧ 
νι. ΟΥ MEUM KY ее ХУК) ФТ ον 


tDHR 


KRA DON'T CARE 
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KMM49256/KMM59256 MEMORY MODULES 





TIMING DIAGRAMS (continued) 


RAS-ONLY REFRESH CYCLE 
NOTE: W= DON'T CARE, Asz Vit or Мін, CAS = Vin 








RAS γιη-- 
Μι. 





Vin— ΧΧΧΧΧΧΧΧΧΧΧΑ f ном лоонєзз ` (ΧΧΧΧΧΧΑΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΩ 
Α 4 

νι. Ы Pow ADDRESS — OG X МАМА ААА 
ρα Уон- 

γοι- 


CAS-BEFORE-RAS REFRESH CYCLE 
NOTE: ADDRESS, W= DON'T CARE 


























RAS 
CAS 
ХХХ 

Уон - OPEN 
DQ VoL- 
HIDDEN REFRESH CYCLE 

= tac tac 
tras tap tras {АР 
Мн - tar 








RAS 
У 
‘оня 1САР 
tcas 
Мн 
оз ү" NS Lj 
Ун s 


Ун- (АЯ) ЖАЖХАХХУХУХХХХХХХХХХААРУУУУУАЛАЛАЛАЛААДАЛ? 
να ее N р И 


: ο Y SOOO OO X X AA XAKAKARK ХХ ХХХ ХА 








vn- ΧΧΧΧΧΧΧΧΧΣΙ Ye 

W νι, XXX г МУУ УУХАД 
Уон- 

99 Νοι-. 








G SAMSUNG нө 





νι. RE ERR he aie чё 











KMM49256/KMM59256 MEMORY MODULES 





PACKAGE DIMENSIONS 


KMM59256 (256K x 9 SIMM) Units: Inches (mitlimeters) 














3.100 (78.74) МАХ ~ 
R0.067 (1.70) 0.125 DIA + 0.002 (3.18 + 0.051) 









0.100 (2.54) 












ПОП ШІН 
0.080 (2.03) Pe | | 
E : 0.100 (2.54) I 851155) 
0.300 (7.62) 
0.200 (5.08) 
МАХ 
Tolerances: + 0.005 (0.13) unless otherwise specified 
ed 0.047 (1.19) 
0.053 (1.35) 
KMM49256 (256K x 9 SIP) 
3.1002 0.005 (78.74 + 0. —n 0.200 (5.08) 








πια 
NNI 


0.125 (3.18) 0.020 + .002 0.051 + .005 0.100 + .005 0.010 + .002 
=r 5150 ш — (1.30 + 0.13) o 54 +0.13) (0.25 + 0.05) 


MIN 





0.650 (16.51) 








ες SAMSUNG | 164 





KMM481000A/KMM581000A 





MEMORY MODULES 





1M x 8 Bit DRAM SIP and SIMM Memory Modules 


FEATURES 


* 1,048,576 x 8-bit Organization 
* Performance range: 


KMM481000A-8 








KMM481000A-10 100ns 


KMM581000A-8 i 





KMM581000A-10 100ns 


* Fast Page Mode capability 

* CAS-before-RAS Refresh capability 

* RAS-only and Hidden Refresh capability 
* TTL compatible inputs and outputs 

* Single +5V+10% power supply 

* 512 cycles/8ms refresh 

* JEDEC standard pinout 


FUNCTIONAL BLOCK DIAGRAM 


Ao-Ag © —- 
RASo fi = 1 
CAS 9- 
























































DQ4 








GENERAL DESCRIPTION 


The Samsung KMM481000A and KMM581000A are 
1M x 8 dynamic RAM high density memory modules. 
Samsung 1M x8 memory modules consist of eight 
KM41C1000AJ DRAMs in 20-pin SOJ packages mount- 
ed on 830 pin glass-epoxy substrate. A 0.22µΕ decoup- 
ing capacitor is mounted under each DRAM. 


The 1M x 8 DRAM modules are available in two pack- 
age styles. The KMM481000A is SIP with leads suita- 
ble for through hole mounting or for mounting in a 
socket. The KMM581000A is SIMM with edge connec- 
tions and is intended for mounting into 30 pin edge con- 
nector socket. 


PIN CONFIGURATIONS 





Pin Function 
Address Inputs 















Data In/Out Vss 





PART NUMBERS 


КММ481000А-8 | 80ns 










Read/Write Input 
Row Address Strobe ров [25] 
Column Address Strobe NC Eel 











КММ481000А-10 100ns 
КММ581000А-8 | 80ns 
















KMM581000A-10 100ns 











Power (+ 5V) 
Ground NC |29] 
No Connection 


ШШШ? 
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KMM481000A/KMM581000A MEMORY MODULES 





ABSOLUTE MAXIMUM RATINGS* 


mm [= T = = 


Voltage on Any Pin Relative to Vss Vin, Vour -1to +7.0 
Voltage on Vcc Supply Relative to Vss —11o 470 
Storage Temperature —55 to +150 
48 
50 































Power Dissipation 
Short Circuit Output Current 








* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 


(Voltage referenced to Vss, Ta=0 to 70°C) 











Supply Voltage 





Ground 


















Input High Voltage 








Input Low Voltage 


DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


Parameter 







KMM481000A-8, КММ581000А-8 
KMM481000A-10, KMM581000A-10 


Operating Current* 
(RAS and CAS Cycling tac = min) 


Standby Current 
(RAS = CAS = Vin) 


RAS-Only Refresh Current* 
(CAS = Vin, RAS Cycling @tac = min) 












KMM481000A-8, KMM581000A-8 
KMM481000A-10, KMM581000A-10 




















Fast Page Mode Current* KMM481000A-8, KMM581000A-8 mA 

(RAS νι, CAS Cycling @tpc = min) KMM481000A-10, KMM581000A-10 | тА 

Standby Current mA 

(RAS = CAS = Voc - 02V) 

CAS-Before-RAS Refresh Current* KMM481000A-8, KMM581000A-8 А — 560 | mA 

(RAS and CAS Cycling tac = min) KMM481000A-10, KMM581000A-10 kx poss 480 | mA 

Input Leakage Current 

(Any input Ox Viu «6.5V, he ~80 | 80 μΑ 

all other pins not under test =0 volts) 

Output Leakage Current ç г 

(Data out is disabled, 0<Vour<5.5V lo. ο ар 

Output High Voltage Level | м | 
> Von 24 — у 

(юн = – 5mA) σα. 

Output Low Voltage Level 

(lo. = 4.2mA) Мо. — 04 у 











*NOTE: lcci, іссз, loca, and іссе are dependent on output loading and cycle rates. Specified values are obtained with 
the output open. lcc is specified as an average current. 
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KMM481000A/KMM581000A MEMORY MODULES 





CAPACITANCE (т,=25°с) 


mm m D == 


Input Capacitance (Ao-Ag) 
Input Capacitance (RAS, CAS, W) 








Output Capacitance (DQ,-DQs) 



































































































































KMM4(5)81000A-8 | KMM4(5)81000A-10 
Parameter 
Max Min Max 
Random Read or Write Cycle Time 
Access Time from RAS 
Access Time from CAS 
Access Time from Column Address 
| Access Time from GAS Precharge {срд 45 55 ns |3 
CAS to Output in Low-Z tez 5 ns |3 
Output Buffer Turn-oft Delay Time torr 0 25 30 ns 7 - 
Transition Time (rise and fall) tr | 3 50 50 ns | 2 | 
Jl RAS Precharge Time tap | 60 | 70 ns 
| RAS Pulse Width tas 80 | 10,000 | 100 | 10000 | ns 
"RAS Hold Time me 20 25 ns 
| CAS Hold Time {свн 80 100 ns 
CAS Pulse Width | ἴσας 20 | 10,000 | 25 | 10,000 ns 
RAS to CAS Delay Time taco 25 60 25 75 ns |4 
| RAS to Column Address Delay Time trap 20 40 20 50 ns 1 
CAS to RAS Precharge Time terp 5 -5 ns 
Row Address Setup Time  . tasn 0 0 ns 
Row Address Hold Time taan 15 15 ns 
Column Address Set-up Time tasc 0 0 ns 
| Column Address Hold Time ΓΝ 20 20 ns 
| Column Address Hold Time Reference to RAS i tan 65 75 ns |6 
Column Address to RAS Lead Time інді 40 50 ns 
| Read Command Set-up Time tacs 0 0 
Read Command Hold Time Referenced to CAS | інен 0 9 
Read Command Hold Time Reference to RAS inan 0 
Write Command Hold Time 20 
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KMM481000A/KMM581000A 








AC CHARACTERISTICS (Continued) 


Write Command Hold Time Referenced. to RAS 
Write Command F Pulse Width 

Write Command to RAS | Lead Time - 

Write Command to CAS. Lead Time 

Data-i in Set- -up Time 
Data-in Hold Time 
Data-in Hold Time Referenced tof RAS | 


Refresh Period (512 cycles) 


Write Command Set- -up Time 

CAS Set- -up Time (CAS before RAS refresh). 
CAS Hold Time (CAS before RAS refresh) | 
RAS Precharge to CAS Hold 1 Time Е 
Fast Page Mode Cycle T Time. 

CAS Precharge Time (fast page mode) ` 

RAS Pulse Width (fast page mode) 


Parameter 


Symbol 


| KMMA(5)81000A-8 | KMM4(5)81000A-10 



























































NOTES 


№ 


NOM 


. An initial pause of 2005 is required after power-up 


followed by any 8 RAS cycles before proper device 
operation is achieved. 

Vin(min) and Vi (max) are reference levels for meas- 
uring timing of input signals. Transition times are 
measured between Уін(тіп) and Vi (max) and are 
assumed to be 5ns for all inputs. 


. Measured with a load equivalent to 2 TTL loads and 


100pF. 


. Operation within the {һсо(тах) limit insures that 


trac(max) can be met. trco(max) is specified as a 
reference point only. If taco is greater than the 
specified taco(max) limit, then access time is con- 
trolled exclusively by (сас. 


. Assumes that taco 2 taco(max). 
. tan, буса, tonn referenced to trap(max). 
. This parameter defines the time at which the out- 


put achieves the open circuit condition and is not 
referenced to Мон or Ма. 








10. 


11. 








. twes iS non restrictive operating parameters. It is in- 


cluded in the data sheet as electrical characteris- 
tics only. If twes>twcs(min) the cycle is an early 
write cycle and the data output will remain open cir- 
cuit throughout the entire cycle. 


. Either tach Or tray must be satisfied for a read 


Cycle. 

These parameters are referenced to the CAS lead- 
ing edge in early write cycles and to the W leading 
edge in read-write cycles. 4 
Operation within the tran(max) limit insures that 
taco(max) сап be met. taao(max) is specified as a 
reference point only. If trao is greater than the 
specified tran(max) limit, then access time is con- 
trolled by Ада. 
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KMM481000A/KMM581000A 








TIMING DIAGRAMS 

















ζ COLUMN у 
ADDRESS 





САН 


(5% 


ὢ XS 


XO XY 


[7-tRRH 


tRCH 
MEN 














torr 





READ CYCLE 
FAS а 
m Vin — 
CAS Теа 
TASR 

w IRE a MTQ 
^ νι- X { лее) Xy 
= Ұн- Y Y Y V. Y V V XV V Y NÀ 
W νι QN V 
a po 


WRITE CYCLE (EARLY WRITE) 


OPEN 










































XXX X XXX, 


V/A 
M, 

















ҚАЛАЛАЛАЛАЛАЛАЛАЛЯ АЛ/ 
УАҚАС ҚОҚ 











МАЛЛАЛЛАЛАРУ 
ҰҚСА 




































RAS 
CAS 
A 
m Ун- J'V N 
" νι-. SSN, 
| 
| — эз 
әт γη ΑΛΛΑ ΛΛΛΑΑΛΛΧΑΛΛΛΛΛ 
d νι. ХУУ уыс вата 
| m 
Vou— ç 
А ма 


tone 


















ҚАЛАЛААЛАЛАЛЛААЛАЛАЛУЛУУУУ,МУУУУУУУ 
OOOO IIR 

















OPEN 


KX DON'T CARE 
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KMM491000A/KMM591000A MEMORY MODULES 





TIMING DIAGRAMS (Continued) 
FAST PAGE MODE READ CYCLE 





RAS 





CAS 














г ἘΞ 
“ ΨΑΤΑΥΑΥ. МАДА А) (/AJA/VNNAA/JVNA NN NINININI 
ҚУУ с ЖУУ УУГУ XS S SA, 


АДА CQ 



































OA 
1365 ἴποη---ἠ 
RI: Уін-- 
w 
vi— 


FAST PAGE MODE WRITE CYCLE (EARLY WRITE) 
TRASP - 





a Уін-- 
RAS 
ы 


CAS 








Уін- 2 YX V 


V VY Y WV NV WV WV ΝΝ \/ 
^ м Ж (5609 еъ Уу Ж 


































VY V VO 
SON 


ЕЗ 




















V Y V. V Y Р, V YY V 
OO A ne он ЖУУКУ АКА 


OPEN ——n 
VoL— 














kX] DON'T CARE 





65 SANISUNG | IE S 





KMM481000A/KMM581000A MEMORY MODULES 


TIMING DIAG RAMS (Continued) 


RAS-ONLY REFRESH CYCLE 
NOTE: CAS = Vin, W, D = Don't Care 


















































Уін- 
RAS м 

мн ХААА) 
^ “- ХУУ 
а Murs OPEN 

γοι-- 
ΗΙΡΡΕΝ REFRESH CYCLE 

=: інс tac 
[ s. tras - trp — tRAS tre 

RAS Ун— Y tan 

У 

i |— анан 
L-7——tRCD——T— 
ss «o pm] Ë 
tasc Ee = 
A un „во. K созим ОХУ ООУ УУ 
tres 
ERE ІН VYYYYYYXP ГАЛЛАЛААЛАДАЛЛАЛАЛЛЛАЛАЛЛ/ИУМУУУУ 
" ο _ ια ОООО K 
trac toFF 

а Vou— OPEN 





γοι-- 


CAS-BEFORE-RAS REFRESH CYCLE 
NOTE: Address, W, D= Don't Care 








RAS 





VOH = ОРЕМ 


Ky DON'T CARE 
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KMM481000A/KMM581000A MEMORY MODULES 





PACKAGE DIMENSIONS 


KMM581000A (1M x 8 SIMM) Units: Inches (millimeters) 


3.500 (88.90) 











3.234 (82.14) 











Н 0.067 (1.70) 0.125 DIA + 0.02 (3.18 + 0.51) 


0.200 ШЕ 08) 






0.100 (2.54) 






0.805 (20.45) 










0.080 (2.03) | 0.047 (1.19) 
0.300 (7.62) _| ls 070 (1.78)  — 0.100 (2.54) 0.053(1.36) 


2.900 (73.66) 










KMM481000A (1M x 8 SIP) 


— 2 (81.28 + 0.13) 


ПЕПЕ | 


0.125 олан] 18) 0.018 + 0.002 _ Я Dr | .002 
(0.48 + 0.05) 0.051 (1.30) олоо esa 151509 








0.805 (20.45) 








2.900 (73.66) 
ΒΕΕ 








TOLERANCES: + 0.005 (0.13) UNLESS OTHERWISE SPECIFIED 
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KMM491000A/KMM591000A 





MEMORY MODULES 





1M x 9 DRAM SIP and SIMM Memory Modules 


FEATURES 


* 1,048,576 x 9-bit Organization coer 

* Ninth device has separate D, Q and CAS for Parity 
applications. 

* Performance range: 


KMM491000A-8 
КММ591000А-8 
KMM491000A-10 
KMM591000A-10 














* Fast Page Mode capability 

* CAS-before-RAS Refresh capability 

* RAS-only and Hidden Refresh capability 
* TTL compatible inputs and outputs 

* Single + 5V x 10% power supply 

* 512 cycles/8ms refresh 

* JEDEC standard pinout 


FUNCTIONAL BLOCK DIAGRAM 





AQ-Ag'0— 
RAS| 


CAS 





zi 








Pin Name 
Ao-As 


о PIN NAMES po | 


GENERAL DESCRIPTION 


The Samsung KMM491000A and KMM591000A are 
1M x 9 dynamic RAM high density memory modules. 
Samsung 1Mx9 memory modules consist of nine 
KM41C1000AJ DRAMs in 20-pin SOJ packages mount- 
ed on a 30 pin glass-epoxy substrate. A 0.22; F decoup- 
ing capacitor is mounted under each DRAM. 


The 1M x 9 DRAM modules are available in two pack- 
age styles. The KMM491000A is SIP with leads suita- 
bie for through hole mounting or for mounting in a 
Socket. The KMM591000A is SIMM with edge connec- 
tions and is intended for mounting into 30 pin edge con- 
nector socket. 


PIN CONFIGURATION 


Pin Function A7 [15] 
Address Inputs 








DQ 





























Data In/Out ΑΦ[18] 





Data In 








ue] IL. ao EN 
HL D; 
D9 Qs Data Out К 
Gas9 'Q9 w Read/Write Input Vss [22 














ШШШ 











ВА$ Row Address Strobe cba 
CAS Column Address Strobe | ров 
CA Column Address Strobe | ᾿Ω9 [26 
Ed RAS [27 
Voc Power (+ 5V) *CASo[28 
Vss Ground "09 [29 
N.C. No Connection Voc зо О 














* FOR PARITY BIT 
** TEST FUNCTION ON PIN 24 ALSO 
WILL BE AVAILABLE BY OPTION 
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KMM491000A/KMM591000A MEMORY MODULES 





ABSOLUTE MAXIMUM RATINGS* 


Voltage on Any Pin Relative to Vss | Мм Мот | Vout -1to +70 
















































Voltage on Vcc Supply Relative to Vss Voc -1to 47.0 
Storage Temperature Т. —55 to + 150 
Power Dissipation Pp 54 














Short Circuit Output Current los 50 


* Permanent device damage may occur if " ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 


(Voltage referenced to Vss, Ta=0 to 70°C) 


B REM HN CNN = [= [= _ 


| Supply Voltage | Voltage 
Ground 





Input High Voltage 








Input Low Voltage 


DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 







Parameter 




























Operating Current* 
| (RAS and CAS Cycling tac = min) 
Standby Current 

(RAS = CAS = Vin) 

RAS-Only Refresh Current* KMM491000A-8, KMM591000A-8 
| (CAS = Ун, RAS Cycling @trc = min) KMM491000A-10, KMM591000A-10 


Fast Page Mode Current* KMM491000A-8, КММ591000А-8 
(RAS = Vu, CAS Cycling @tpc = min) KMM491000A-10, KMM591000A-10 
Standby Current 
(RAS = CAS = Vcc – 0.2V) 
CAS-Before-RAS Refresh Current* KMM491000A-8, KMM591000A-8 
(RAS and CAS Cycling (tac = min) | KMM491000A-10, KMM591000A-10 
T T 
Input Leakage Current 
(Any input 0<Vin<6.5V, 
ali other pins not under test = 0 volts) 
Output Leakage Current 
(Data out is disabled, 0<Vour<5.5V 


Output High Voltage Level 
(Іон = — 5mA) 


Output Low Voltage Level 
(lo. = 4.2mA) 


*NOTE: lcc;, loca, loca, and Iccs are dependent on output loading and cycle rates. Specified values are obtained with 
the output open. lcc is specified as an average current. 
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KMM491000A-8, KMM591000A-8 
KMM491000A-10, KMM591000A-10 






























































KMM491000A/KMM591000A MEMORY MODULES 





CAPACITANCE (т, =25°c) 


πο Гаа Га Га | w |] 


Input Capacitance (Ao-As, W, CAS, Сн 
Input Capacitance (Ds, CAS) 
Input Capacitance (DQ,-DQg) 
Output Capacitance (Qs) 
































Parameter 







































































































































Random Read or Write Cycle Time 

Access Time from RAS ns | 3,4,11 
Access Time from CAS ns | 3,4,5 
Access Time from Column Address ns |3,1 
Access Time from CAS Precharge ns 3 
CAS to Output in Low-Z taz 5 5 ns із 
Output Buffer Turn-off Delay Time torr 0 25 0 30 ns 7 
Transition Time (rise and fall) tr 3 | 50 3 50 ns 2 
RAS Precharge Time tap 60 | 70 ns 

RAS Pulse Width tras 80 | 10,000 | 100 | 10,000 | ns 

RAS Hold Time ten | 20 25 ns | 
CAS Hold Time tes 80 100 ns 

CAS Pulse Width — 155 20 | 10000 | 25 | 10000 | ns | 
RAS to CAS Delay Time taco 25 60 25 75 ns |4 
RAS to Column Address Delay Time 1 trap L 20 40 20 4 50 ns 11 
CAS to RAS Precharge Time tere 5 5 ns 

Row Address Set-up Time tasr 0 0 ns 

Row Address Hold Time tran 15 15 Γ ns 
Column Address Set-up Time tasc 0 0 ns 
Column Address Hold Time (Сан 20 | 20 | ns 
Column Address Hold Time Reference to RAS tan 65 | 75 ns [6 
Column Address to RAS Lead Time trac 40 50 ns 

Read Command Set-up Time tacs 0 0 

Read Command Hold Time Referenced to CAS {рсн 0 

Read Command Hold Time Reference to RAS ἴππη 0 

Write Command Hold Time 15 
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KMM491000A/KMM591000A 


AC CHARACTERISTICS (Continued) 


Parameter 


Write Command Hold Time Referenced to RAS 


MEMORY MODULES 











Write Command Pulse Width 





Write Command to RAS Lead Time 





Write Command to CAS Lead Time 
Data-in Set-up Time 








Data-in Hold Time 





Data-in Hold Time Referenced to RAS 





Refresh Period (512 cycles) 





Write Command Set-up Time 





CAS Set-up Time (CAS before RAS refresh) 





CAS Hold Time (CAS before RAS refresh) 











RAS Precharge to CAS Hold Time 





Fast Page Mode Cycle Time 





CAS Precharge Time (fast page mode) 











RAS Pulse Width (fast page mode) 


NOTES 


1. An initial pause of 200us is required after power-up 
followed by any 8 RAS cycles before proper device 
operation is achieved. 


2. Ун(тіп) and Vi (max) are reference levels for meas- 


uring timing of input signals. Transition times are 
measured between Ун(тіп) and Vi(max) and are 
assumed to be 5ns for all inputs. 


3. Measured with a load equivalent to 2 TTL loads and 


100pF. 


4. Operation within the taco(max) limit insures that 


trac(max) can be met. taco(max) is specified as a 
reference point only. If taco is greater than the 
specified taco(max) limit, then access time is con- 
trotled exclusively by tcac. 


5. Assumes that їһсо> інсо(тах). 
б. tar, twcn, tonr are referenced to ірло(тах). 
7. This parameter defines the time at which the out- 


put achieves the open circuit condition and is not 
referenced to Vor or Vo. 

















. twcs iS non restrictive operating parameters. It is in- 


cluded in the data sheet as electrical characteris- 
tics only. If twcs>twes(min) the cycle is an early 
write cycle and the data output will remain open cir- 
cuit throughout the entire cycle. 


. Either ἴποη or tary must be satisfied for a read 


cycle. 


. These parameters are referenced to the CAS lead- 


ing edge in early write cycles and to the W leading 
edge in read-write cycles. 


. Operation within the їһло(тах) limit insures that 


taco(max) can be met. taan(max) is specified as a 
reference point only. If tran is greater than the 
specified trao(max) limit, then access time is con- 
trolled by taa. 


. Normal operation requires the "T.F." pin to be con- 


nected to Vss or TTL logic low level or left uncon- 
nected on the printed wiring board. 


. When the “Т.Е.” pin is connected to a defined posi- 


tive voltage, the internal test function may be acti- 
vated. Contact Samsung Semiconductor for specific 
operational details of the “test function.” 
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READ CYCLE 
ES Уін- 
RAS Va— 
«tap 
{СЯР 
Уін-- 
5 ViL— 
tasR 
Уін- VAV “Ὃς TA ἐς AV 
EE 9E ANNI RL 
tRcs — m 
- мн ΙΡ 
W δν ЕТ | 














a Уон- 
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WRITE CYCLE (EARLY WRITE) 






























































— Уін- 
RAS 
ViL— 
Im Мн 
САЅ 
ViL— 
{ААО il 1 tRAL — — EN 
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twcR— | dpi 7 
Уін- МММИАЛАЛАЛ/ЛДУҰУМ WU NI WV. NM NZ NM NN M. M M YOY MÀ NS V, M. YY 
à v КОО. vto олт ROSIORI NSX 
Q SE OPEN 





KMM491000A/KMM591000A 


MEMORY MODULES 





TIMING DIAGRAMS (continued) 
FAST PAGE MODE READ CYCLE 




















(XXX 


ὢ 505555006 


























EM Мн 
RAS м 
ы, Ун- 
CAS 
М. 
inse] t 
Ун- OL ων ὍΣ 7 
А ΧΑ) ὁ @ 
γι-- Ó DD (хуу (550506 \ / 5; 
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а он 
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Vit— 


FAST PAGE MODE WRITE CYCLE (EARLY WRITE) 
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— Уін- XXX XX X CAVA ла”? 
πο νο ΧΑΝ Κον ИУ 
Уін- 
p ViL— X) "A 
[to 
а SE OPEN ——ə— 





CEDE ο СУ KET 



























"AV AV ATA 











KMM491000A/KM591000A MEMORY MODULES 





TIMING DIAGRAMS (continued) 


RAS-ONLY REFRESH CYCLE 
NOTE: CAS = Vin, W, D = Don't Care 








Viu — 
RAS м 

Vi — ΑΛΛΛΛΛΛΛΟΟ ΛΛΛΛΑΛΛΑΛΑΛΛΑΛΛΛΛΛΛΑΛΛΑΑΛΟΑΟΙΟ 
A vc- YY RK RRR RRR Y 
Q saa OPEN 





HIDDEN REFRESH CYCLE 






























































me 5 
AS vee 
i 25 MOON 
А У CL. УХУ 
ё PE 


CAS-BEFORE-RAS REFRESH CYCLE 


NOTE: Address, W, D = Don't Care 








RAS 


CAS 





Q MEN 
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PACKAGE DIMENSIONS 
KMM591000 (1M x 9 SIMM) Units: Inches (millimeters) 


was meh ρω 3.500 (88.90) = 


















3.234 (82.14) 










0.133 (3.38) R0.067(1.70) 0.125 DIA. + 0.02 


MAX (3.18 + 0.51) 


οι... 


ΠΙΕΙ ισα ιαπ 


0.300 (7.62) N Lum (1.78) E ПЕНЯ E 


2.900 (73.66) 0.010 (0.25) 
REF MAX 





0.200 (5.08) 
MAX 










0.400 (10.16) 






0.805 (20.45) 














0.047 (1.19) 
0.053 (1.35) 












KMM491000A (1M x 9 SIP) 








3.200 + 0.005 (81.28 + 0.13) — —————— — == 


ТП 


m ПІІШІ 





0.805 (20.45) 











0.125 (3.18) “ΕΞ TI ЇЙЇ а= ваш rl 
MIN (0.46 + 0.05) (1.30 20.13) (2. |- imeem вана | 
2.900 (73.68) 
REF 





TOLERANCES: + 0.005 (0.13) UNLESS OTHERWISE SPECIFIED 
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1 
2 
3 
4 
5. KM61257/KM61257L 
6 
7 
8 





. KM6165/KM6165L 

. KM6264A/KM6264AL 
. KM6465/KM6465AL 
. KM6865/KM6865L 


. KM62256A/KM62256AL 
. KM64257/KM64257L. `. 
..KM68257/KM68257L Ἢ 
9. KM681000/KM681000L.” 














Static RAM 


Part Name 


1KM6165 
1KM6165L 
1КМ6465 
1KM6465L 
1KM6865 
1KM6865L 
KM6264A 
KM6264AL 


Organization 


25/35/45 
25/35/45 
25/85/45 
25/35/45 
35/45/55 
35/45/55 


70/100/120 
70/100/120 





Technology | Active, mA | Standby, „А | Package 


SDIP/SOJ 
SDIP/SOJ 
SDIP - 
SDIP 
SDIP 
SDIP . 
DIP/SOP 
DIP/SOP 








*KM61257 
*KM61257L 
*KM64257 
*KM64257L 
1KM68257P 
1KM68257LP 
KM62256A 
KM62256AL 


1M TT KM681000 
+tKM681000L 


*: New Product 

1: Preliminary Product 
tt: Under Development 
TBA: To Be Announced 





128K x 8 
128K x8 





25/35/45 
25/35/45 
25/35/45 
25/35/45 
35/45/55 
35/45/55 


80/100/120 
80/100/120 


70/100/120 
70/100/120 


SDIP/SOJ 
SDIP/SOJ 
SDIP/SOJ 
SDIP/SOJ 
DIP 

DIP 
DIP/SOP 
DIP/SOP 





CMOS DIP/SOP | TBA 
CMOS DIP/SOP | TBA 
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8K x 8 Bit Static HAM 
FEATURES 


* Fast Access Time 70, 100, 120ns (max.) 

• Low Standby Current: 100.Α (max.) 

e Low Data Retention Current: 504A (max.) 

* Capability of Battery Back-up Operation 

* Data Retention Voltage: 2.0V (min.) 

* Single 5V x 10% supply 

* TTL compatible inputs and outputs 

* Pin compatible with 64K EPROMS 

* Fully Static Operation 

* Standard 28-pin DIP (600 mil) and 28-pin SOP 
(330 mil) 

• Common I/O, Tristate Output 


FUNCTIONAL BLOCK DIAGRAM 


CLOCK GEN 





HOW DEC 


c 
ul 
а 
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VO CIRCUIT 


COLUMN SELECT 


PRECHARGE CIRCUIT 


GENERAL DESCRIPTION 


The KM6264A/AL is a 65,536-bit high speed Static 
Random Access Memory organized as 8,192 words by 
8 bits. This device is fabricated using Samsung's 
advanced CMOS process. 


The KM6264A/AL has an output enable input for 
precise control of the data outputs. It also has chip 
enable inputs for the minimum current power down 
mode. The KM6264A/AL has been designed for high 
speed and low power applications. It is particularly 
well suited for battery backup non-volatile memory 
applications. 


Two versions are available, the KM6264A and 
KM6264AL. The L-version is specified with lower 
standby and data retention currents than the standard 
version. Otherwise the two versions are identical. 


PIN CONFIGURATION 











Pin Name 








Ав-Азг 





Address Inputs 















































WE Write Enable 
CS, C$; Chip Select 
OE Output Enable 
Ε 
1/O;-/Og Data Inputs/Outputs 
Voc +5V Power Supply 











Ground 


Vss 
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KM6264A/KM6264AL 


CMOS SRAM 





ABSOLUTE MAXIMUM RATINGS* (see Note) 


Parameter 


Voltage on any pin relative to Vss 





Voltage on Vcc supply relative to Vss 


-0.3 to Усс + 0.5 
-0.5to +7.0 








Power Dissipation 


1.0 





Storage Temperature 





Operating Temperature 





—55 to +125 





*Note: Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to 
the device. This is a stress rating only and functional operation of the device at these or any other condi- 
tions above those indicated in the operational sections of this specification is not implied. Exposure to 
absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED OPERATING CONDITIONS (т, =о°с to 70*C) 


Supply Voltage 





Ground 





Input High Voltage 





Input Low Voltage 
*Note: Μι (min) = —3.0V for«50ns pulse. 


DC CHARACTERISTICS 


(TA =0°C to 70°C, Vec = 5V + 10%, unless otherwise specified) 








Operating Power Supply Current Іссі 


Parameter Symbol Test Conditions 
Input Leakage Current lu Мм = Vss to Мес 
Output Leakage Current о Сэт Vac Or CS2 = Vi, OF 


ОЕ = Мн, Vss «ιο X Vcc 





CS1 = Vu, CS2= Мін, 
lour = 0mA 





Average Operating Current lcc2 


Isp 


U e a a 


Min Cycle, 100% Duty 
CS1 = Ми, С52 = Vin 





CS1 =Мн ОГ CS2= Vit 














Standby Power Supply Current ise: CS1 > Мос – 0.2V 

– 0.3У < CS2 «0.2V 
Output High Voltage Von lon = — 1.0mA 
Output Low Voltage Vor | lo. = 2.1mA 








Vin z0V 








Input Capacitance 
Input/Output Capacitance 


*Note: Capacitance is sampled and not 100% tested. 


KM6264A 











KM6264AL 
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KM6264A/KM6264AL CMOS SRAM 





AC CHARACTERISTICS 


(Ta=0°C to 70°C, Vcc 2 5V x 10%, unless otherwise specified.) 
TEST CONDITIONS 


Input Pulse Levels 












0.8 to 2.4V 
5 ns 





Input Rise and Fall Times 





καν ον мы N a EE ЫЫ бышышы] 











Input and Output Timing 


Reference Level 1.5V 









1 TTL Load and Οι" = 100pF 
(including scope and jig capacitance) 






Output Load 











"Οι =30pF for KM6264A-7, KM6264AL-7 
READ CYCLE 


KM6264A-7 | KM6264A-10 | KM6264A-12 
Parameter KM6264AL-7 | KM6264AL-10 | KM6264AL-12 


Read Cycle Time 





Address Access Time 

Chip Select to Output 

Output Enable to Valid Output 

Chip Enable to Low-Z Output 

Output Enable to Low-Z Output 

Chip Disable to High-Z Output інгі, tHz2 
Output Disable to High-Z Output touz 


Output Hold from Address Change о аон | 






































WRITE CYCLE 




















KM6264A:7 
KM6264AL-7 


KM6264A-10 
KM6264AL-10 


Max 


KM6264A-12 


Parameter KM6264AL-12 




















Write Cycle Time 
Chip Select to End of Write 
Address Set-up Time 
Address Valid to End of Write 
Write Pulse Width 

Write Recovery from CS1 or WE 
Write Recovery from CS2 
| Write to Output High-Z 
Data to Write Time Overlap 
Data Hold from Write Time 
End of Write to Output Low-Z 
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KM6264A/KM6264AL CMOS SRAM 





NOTES: 1. t; and {онг are defined as the time at which the outputs achieve the open circuit condition and 
are not referenced to the Vor or Vo, levels. 

2. At any given temperature and voltage condition, tuz max is less than tuz min both for a given device 
and from device to device. 

3. A write occurs during the overlap of a low 661, a high CS2 and a low WE. A write begins at the 
latest transition among CS1 going low, CS2 going high and WE going low: A write ends at the earli- 
est transition among CS1 going high, CS2 going low and WE going high. twe is measured from the 
beginning of write to the end of write. 

4. tow is measured from the later of CS1 going low or CS2 going high to the end of write. 

5. tas is measured from the address valid to the beginning of write. 

6. twa is measured from the end of write to the address change. twa: applied in case a write ends at 
CS1, or WE going high, {ляг applied in case a write ends at CS2 going low. 

7. If OE, CS2 and WE are in the Read Mode during this period, the I/O pins are in the output low-Z 
state. Inputs of opposite phase to the outputs must not be applied because bus contention can occur. 

8. If CS1 goes low simultaneously with WE going low or after WE going low, the outputs remain in 
high impedance state. 

9. бол is the read data of the new address. 

10. If CS1 is low and CS2 is high during this period, I/O pins are in the output state. Therefore, the input 
signals of opposite phase to the output must not be applied to them. 

11. During this period, I/O pins аге in the output state, therefore the input signals of opposite phase 
to the outputs must not be applied. 


TIMING DIAGRAMS 
READ CYCLE (WE = V.) 


tac zi 











= | 777777 
pce 








tco2 + -— L-—3 toHz 




















HIGH-Z 





Dout 
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KM6264/KM6264L CMOS SRAM 


TIMING DIAGRAMS (continued) 
WRITE CYCLE (WE CONTROLLED) 














WRITE CYCLE (CS1 CONTROLLED) 


А iwc 
= WW WLLL 
— m — sms —J 








" (UMM LL 
‚ ————ййў e 
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KM6264A/KM6264AL CMOS SRAM 





TIMING DIAGRAM (Continued) 
WRITE CYCLE (CS2 CONTROLLED) 














(9% AX OY 














Parameter 


CS1>Vcc — 0.2V 
Vcc for Data Retention С52> Мос – 0.2V or CS2<0.2V 
| CS2<0.2V 
Voc = 3.0V, С51> Уос – 0.2У, 
Data Retention Current CS22 Voc - 0.2V or С62<0.2У 
ΓΕ 


See Data Retention 
Wave forms (below) 





















i Data Retention Set-up Time L 
Recovery Time 


* 204A max at Тл-0 ~ 40°C, KM6264A: 1.0mA (MAX) 
* trc = Read Cycle Time 
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KM6264A/KM6264AL CMOS SRAM 





DATA RETENTION WAVEFORM (1) (CS1 Controlled) 


Data Retention Mode 











DATA RETENTION WAVEFORM (2) (CS2 Controlled) 


Data Retention Mode 








NOTE: In Data Retention Mode, CS2 controls the Address, WE, 651, OE and Din buffer. If CS2 controls data 
retention mode, Vix for these inputs can be in the high impedance state. If CS1 controls the data 
retention mode, CS2 must satisfy either CS2> Vcc — 0.2V ог CS2 «0.2V. The other input levels (address, 
WE, OE, t/O) can be in the high impedance state. 


FUNCTION TABLE 














WE р Mode ` Vcc Current 
X Power Down igh- Isp 
X Power Down igh- Isp 
H Output Disabled igh- lec 
H Read lec 
L Write lee 
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KM6264A/KM6264AL CMOS SRAM 





PACKAGE DIMENSIONS 
28 PIN PLASTIC DUAL IN LINE PACKAGE unit: inches (millimeters) 












0.60 (15.24) 





1.465 (37.2) 0.008 (0.2) U 
MAX 


0.012 (0.3) 
* 0.145 (3.68) 
0.155 (3.93) 
| 0.120 (0.35) 
| MIN 
0.1 (2.54) 0.060 (1.52) 0.014 (0.36) 0.02 (0.51) 

TYP TYP 0.0022 (0.56) MIN 


28 PIN PLASTIC SMALL OUT LINE PACKAGE 








0.035 (0.889) 
0.045 (1.143) 






0.460 (11.68) 


0.470 (11.94) 











0.715 (18.16) 
0.725 (18.42) 





0.103 (2.62) 
0.113 (2.87) 
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32K x 8 Bit Static RAM 
FEATURES 


* Fast Access Time 80, 100, 120 ns (max). 
* Low Power Dissipation 
Standby: 0.55mW (max.) 
Operating: 248mW (max.) 
* Low Data Retention Current: 504A (max.) 
* Capability of Battery Back-up Operation 
* Data Retention Voltage: 2.0V (min.) 
* Single 5V x 10% supply 
* TTL compatible inputs and outputs 
* Pin compatible with 256K EPROMS 
* Fully Static Operation 
— No clock or refresh required 
* Standard 28-pin DIP (600 mil) and 28-pin SOP 
(330 mil) : 
e Соттоп I/O, Tristate Output 


FUNCTIONAL BLOCK DIAGRAM 


CLOCK GEN PRECHARGE CIRCUIT 
=E 





ROW DEC 
128x512 
ROW DEC 
128x 512 
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VO CIRCUIT 


COLUMN SELECT 


Ao ΑΙ А2 Ag А An 


— -vcc A7 
-- Vsg 











GENERAL DESCRIPTION 


The KM62256A/AL is a 262, 144 bit high speed Static 
Random Access Memory organized as 32,768 words by 
8 bits. 


This device is fabricated using advanced SST'S CMOS 
technology with polysilicon resistors. 


The KM62256A/AL has an output enable for precise con- 
trol of the data output. 


It also has a chip enable for the minimum current pow- 
er down mode. The KM62256A/AL has been designed 
for high speed and low power applications. It is partic- 
ularly well suited for battery back up non-volatile 
rnemory applications. 


Two versions are available the KM62256A and 
KM62256AL. The L-version is specified with lower stand- 
by and data retention currents than the standard version. 


Otherwise the two version are identical. 


PIN CONFIGURATION 


A12 


















Pin Function 
Address Inputs 
Write Enable 
Chip Select 































OE Output Enable 

ЏО, ~ Ов Data InputsiOutputs 
Voc + 5V Power Supply 
Vss Ground 
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KM62256A/KM62256AL 


CMOS SRAM 





ABSOLUTE MAXIMUM RATINGS (66ο Note 


Voltage on any Pin Relative to Vss 


— 0.3 to Vcc + 0.5 





Voltage on Vcc Supply Relative to Мос 





Power Dissipation 


-0.5 to +7.0 
1.0 





Storage Temperature 


—55 to +125 





Operating Temperature 





Oto +70 


ον μμ μα... 





*Note: Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to 
the device. This is a stress rating only and functional operation of the device at these or any other condi- 
tions above those indicated in the operational sections of this specification is not implied. Exposure to ab- 
solute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED OPERATING CONDITIONS (T, =0°С to 70°С) 


Supply Voltage 





Ground 





Input High Voltage 





Input Low Voltage 





` Note: Vi. (min) = — 3.0V for<50ns pulse 


DC AND OPERATING CHARACTERISTICS 


(Ta =0°C to 70°C, Vec = 5V + 10%, unless otherwise specified) 






Parameter 






Vin = Vss to Voc 
cs = Vin or OE = Vin 





Input Leakage Current 

















Output Leakage Current о V,o = Ves to Voc ҺА 
Operating Power Supply I TS =, тА 
Current ccr lour = OMA 









i Min Cycle, 100% Duty 
604. CS = Μι, lour =0mA 





Average Operating Current 

















Standby Power Supply 
Current 









KM62256A 
KM62256AL 











Ізет CS 2 Мос - 0.2V 















lo ш2.1тА 
lon = ~ 1.0mA 






Output Low Voltage 
Output High Voltage 
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KM62256A/KM62256AL CMOS SRAM 





CAPACITANCE (,- 25°C, Voc = BV, f= 1.0 MHz) 








Input Capacitance Сам Vin = OV — 6 pF 
Input/Output Capacitance Со Vio = 0V — 8 pF 


Note: Capacitance is periodically sampled and not 100% tested. 


AC CHARACTERISTICS 


(TA 2 0C to 70°C, Νες 5V + 10%, unless otherwise specified) 


TEST CONDITIONS 





Parameter 






0.8 to 2.4V 
5ns 





Input Pulse Levels 
Input Rise and Fall Times 


Input and Output Timing 
Reference Levels 













1.5V 





1 TTL Load and C, = 100 pF 
(including scope and jig capacitance) 





Output Load 








READ CYCLE 


















KM62256A-12 
KM62256AL-12 | Unit 


KM62256A-10 
KM62256AL-10 


KM62256A-8 
KM62256AL-8 









Parameter 













Read Cycle Time 



































Address Access Time 120 ns 
Chip Select to Output 120 ns 
Output Enable to Valid Output 60 | п5 

ns 


Chip Enable to Low-Z Output 
Output Enable to Low-Z Output 
Chip Disable to High-Z Output 
Output Disable to High-Z Output 
Output Hold from Address Change 
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KM62256A/KM62256AL 





. CMOS SRAM 





WRITE CYCLE 


Parameter 


Write Cycle Time | 
Chip Select to End of Write 
Address Set-up Time 














KM62256A-8 
KM62256AL-8 






KM62256A-10 
KM62256AL-10 















KM62256A-12 
KM62256AL-12 








Max 






























Address Valid to End of Write 
Write Pulse Width 

















Write Recovery Time 








Write to Output High-Z 








Data to Write Time Overlap 








Data Hold from Write Time 











End of Write to Output Low-Z 





NOTES: 1. 











are not referenced to the Von or Vo, level. 
2. At any given temperature and voltage condition, tenz max is less then tcez min both for a given device 


and from device to device. 
. WÉ is high for read cycle. E 
- Address valid prior to or coincident with CS transition low. — 2 
A write occurs during the overlap (twp) of a low CS and a low WE. 
During this period, I/O pins are іп the output state. The input signals out of phase must not applied. 
CS or WE must be high during address transition. 
. If OE is high, VO pins remain in а high-impedance state. 
. OE is continuously low. (OE = Vi) 


оомо оь W 


TIMING DIAGRAMS 
READ CYCLE (NOTE 1,2,3,4) 


Ао ~ Аза 





tre 





SlolBlolal/B/8io/8/8 














{снг and {онг are definded as the time at which the outputs achieve the open circuit condition and 
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KM62256A/KM62256AL CMOS SRAM 





TIMING DIAGRAMS (continued) 
WRITE CYCLE 1 (OE Clocked) (NOTE 5,6,7,8) 








YX 


(ΧΧΧΧΧΧΧΧΧΧ À (ΧΧΧΧΧΧ ΧΧΧΧΧΧΧ 
MNA NAA AMMIAN: ХУ 


lls УХ 























бім 


WRITE CYCLE 2 (OE Low Fixed) (NOTE 5,6,7,8,9) 


twc 








eee 
KKK KKK 


ААЛА? (κ ΑΛΛΑ ΑΛΛΑ 
(55% ANN (OX 


ХХАХҲАА 'AYAVAVAVAVATA ATA. 
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LLULL 
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KM62256A/KM62256AL CMOS SRAM 





DATA RETENTION CHARACTERISTICS (т, -о°с to +70°С) 


(This characteristic is guaranted only for L-version) 









Parameter 





CSz Vcc - 02V 


Data Retention Current n loa τ OV [ον 
2 vcc — V. 





Усс for Data Retention 















Data Retention Set-up Time See Data Retention 


Wave forms (below) 

















Recovery Time 


* tuc = Read Cycle Time 


DATA RETENTION WAVEFORM 





Data Retention Mode — — 











CS2 Vcc - 0.2% 








Note: The Other inputs (Address, ОЕ, WE, 1/0) сап be in a high impedance state 
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KM62256A/KM62256AL CMOS SRAM 


PACKAGE DIMENSIONS | 
28 PIN PLASTIC DUAL IN LINE PACKAGE unit: inches (millimeters) 











s 
т 
= 
3 
e 


0.60 (15.24) 





τ. А _f 
1465 (37.2) 0.008 (0.2) | 
МАХ 0.012 (0.3) 

0.145 (3.68) 

0.155 (3.93) 

0.120 (0.35) 
| MIN 

0.1 (2.54) 0.060 (1.52) 0.014 (0.36) 0.02 (0.51) 
TYP TYP 0.0022 (0.56) MIN 

















0.035 (0.889) 
0.045 (1.143) 









0.460 (11.68) 


0.325 (8.255) 
0.470 (11.94) 





0.006 (0.152) 
0.008 (0.203) 





0.715 (18.16) 
0.725 (18.42) 


0.103 (2.62) 
0.113 (2.87) 





0.05 (1.27) 
TYP 
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KM6165/KM6165L . CMOS SRAM 





64K x 1 Bit Static RAM 


FEATURES GENERAL DESCRIPTION 
* Fast Access Time 25, 35, 45ns (max.) The KM6165 is a 65,536-bit high-speed Static Random 
* Low Power Dissipation Access Memory organized as 65,536 words by 1 bit. 
Standby (TTL): 3mA (max.) The device is fabricated using Samsung's advanced 
(CMOS): 100μΑ (тах.) CMOS process. 
Operating : 100mA (max.) 


The KM6165 has a chip enable input for the minimum 


* Single 5V + 10% supply current power down mode. 


* TTL compatible inputs and outputs 


* Full Static Operation The KM6165 has been designed for high speed ap- 

—No clock or refresh required plications. It is particularly well suited for the use in high 
* Tristate Output speed and low power applications in which battery back- 
* Low Data Retention Current: 504A (max.) up for nonvolatility is required. 


* Battery Back-up Operation 
--2У (min.) Data Retention 
* Standard 22-pin DIP (300mil) and 24-pin SOJ (300mil) 


FUNCTIONAL BLOCK DIAGRAM 


CLOCK GEN PRECHARGE CIRCUIT 







MEMORY ARRAY 
















128 Rows 
512 Columns 


ROW DECODER 





Din о- VO CIRCUIT 
DATA 


COLUMN SELECT 
ЦИН 
CH C I HIE I LU 


EXT SEN Y AAA 


PIN NAMES 











Dour 
; Ріп Мате 





Address Inputs 


Write Enable 
cs Chip Select 


Ground 
No Connection 
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KM6165/KM6165L 


CMOS SRAM 





ABSOLUTE MAXIMUM RATINGS* 


Parameter 


Voltage on Any Pin Relative to Vss 


—0.5 to 7.0 








Voltage on Vcc Supply Relative to Vss 


-0.5 to 7.0 





Power Dissipation 





Storage Temperature 


1.0 
—55 to +125 








Operating Temperature 








0 to 70 





*Note: Stresses grater than those listed under "Absolute Maximum Rating” may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions 
above those indicated in the operating sections of this specification is not imptied. Exposure to absolute 
maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED OPERATING CONDITIONS (та-0 to 70°С) 


Supply Voltage 





Ground 





Input High Voltage 





Input Low Voltage 


* Vi (min) = – 3.0V for «20ns pulse 


DC AND OPERATING CHARACTERISTICS 


(Ta=0 to 70°C, Vcc = 5V + 10%, unless otherwise specified) 





Parameter 





Test Condition 

































Input Leakage Current Vin = Vss to Мес 
Output Leakage Current lio iR ЕНА уга. 2 pA 
МО = YSS сс 
i 0, 
Average Operating Current lec Міг Сусе, RUN 100 mA 
= ViL, lour = 
cs =Vin mA | 





Standby Power 
Supply Current 









Сб Vcc - 0.2V 











Output Low Voltage 








lo. = 8mA 





Output High Voltage 








Input Capacitance 





lot = —4mA 














Input/Output Capacitance 


*Note: Capacitance is sampled and not 100% tested. 








& SAMSUNG 


Electronics 





199 





Cea eines 





ο ο μα”... 





KM6165/KM6165L CMOS SRAM 





AC CHARACTERISTICS 
TEST CONDITIONS (та-0 to 70°C, Vcc = 5V + 10%, unless otherwise specified) 










Parameter 


0 to 3V 
5ns 
1.5V 
See below 





Input Pulse Level 





Input Rise and Fall Time 





Input and Output Timing Reference Levels 
Output Load 














7 Output Load(a) 


Output Load(b) 
(for tuz, 42, twz & tow) 
+5V +5V 


Dout Dout 


2560 30pF* 2550 5pF* 


*Including Scope and Jig Capacitance 


READ CYCLE 














KM6165-25 
KM6165L-25 


KM6165-35 
KM6165L-35 


Min Max 







KM6165-45 
KM6565L-45 


Min Max 





Parameter Symbol Unit 



















Read Cycle Time 





















Address Access Time 
Chip Select to Output 


Chip Enable to t 
Low-Z Output 12 
Chip Disable to 
High-Z Output 


Output Hold from 
Address Change 

















ns 








ns 





Chip Selection to 


Power Up Time ns 











Chip Desselection to 
Power Down Time 
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KM6165/KM6165L CMOS SRAM 





WRITE CYCLE 


KM6165-25 KM6165-35 KM6165-45 
Рагате!ег KM6165L-25 KM6165L-35 KM6565L-45 





Write Cycle Time 


Chip Select to 
End of Write 


Address Set-Up Time 


Address Valid to 
End of Write 


Write Pulse Width 

Write Recovery Time 

Write to Output High-Z 
Data to Write Time Overlap 
































Data Hold from Write Time 
End Write to Output Low-Z 




















TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (Address Controlled) 





Address 


Data out previous data valid Data Valid 
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KM6165/KM6165L CMOS SRAM 





TIMING WAVEFORM OF READ CYCLE (CS Controlled) 





Dour 


Vcc Supply 
Current 





Note (READ CYCLE) 

1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. At any given temperature and voltage condition, tuz(max.) is less than t;z(min.) both for a given device and from 
device to device. 

. Transition is measured + 200mV from steady state voltage with Load(b). 

. This parameter is sampled and not 100% tested. 

. Device is continuosly selected with CS = V. 

. Address valid prior to coincident with CS transition low. 


моо ο 


TIMING WAVEFORM OF WRITE CYCLE (WE Controlled) 


two: 
































twR 

| 60067 XXX (ХХ ҰХУХУХХХХХХХХУУУУУ 
58 οσο κωδ УУУУ SS SQ S SS S XO 
T УУУ 

УУ 

| tow tpH > 

twz (3) (4) tow 
Data out Data Undefined 
High-Z 
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KM6165/KM6165L _ CMOS SRAM 





TIMING WAVEFORM OF WRITE CYCLE (CS Controlled) 





Address 





=, CORON YX KKK OD 60000000000 X XX X XXX XX 
WE 500000660060, ОУУ 4414 0600600 











Data in 


Data out Data Undefined 





Note (WRITE CYCLE) 4 

1. A write occurs during the overlap (twp) of а low CS and low WE. 

2. All write cycle timing is referenced from the last valid address to the first transition address. 

3. Transition is measured + 200mV from steady state voltage with Load(b). 

4. This parameter is sampled and not 100% tested. 

5. At any given temperature and voltage condition, twz(max.) is less than tow(min.) both for a given device and from 
device to device. 

6. CS or WE must be in high during address transition. 
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KM6165/KM6165L CMOS SRAM 





FUNCTIONAL DESCRIPTION 


H X igh- 
H 








Ise, Ise: Not Select 
lcci, loca Read 


*Note: X means Don't Care 


DATA RETENTION CHARACTERISTICS та- о to 70°С) 


(This characteristics is guaranteed only for L-version) 


Voc for Data Retention 





Μος = 3V 


Data Retention Current CS» Voc - 0.2V 





Data Retention Set-up Time 





*tac = Read Cycle Time 


DATA RETENTION WAVEFORM 


Data Retention Mode 
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KM6165/KM6165L . CMOS SRAM 





PACKAGE DIMENSIONS Unit: Inches (millimeters) 
22-PIN PLASTIC DUAL-IN-LINE PACKAGE 


F 1.048 (26.62) N 
0 ~15° 








0.280 (7.112) ега 
0.270 (6.858) 


zi 








т 
0.06 (1.524) 11 
0.008 (0.20) 


0.012 (0.30) 









0.150 (3.81) 


0.120 (3.05) 
0.015 (0.387) 


ες Longe 












0.018 (0.457) 





0.100 (2.54) J 
TYP 


24-PIN PLASTIC SMALL OUT-LINE FORM PACKAGE 








0.630 (16.00) 


72200070077 77060(52700000000- и 

















ТҮР 





ТҮР 


0.322 (8.18) 





0.310 (7.87) 
0.270 (6.86) 


0.290 (7.37) 

















R.031 (0.79) 
TYP 





© 
ы 
А 
8 
T 
S 


TYP 





0.016 (0.41) 0.028 (0.71) 0.050 (1.27) 0.032 (0.81) 
TYP TYP TYP TYP 
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KM6465P/KM6465LP 





CMOS SRAM 





16K x 4 Bit Static RAM 
FEATURE 


* Fast Access Time 25,35,45ns(max.) 
* Low Power Dissipation 

Standby (TTL) :2 mA (max.) 

(CMOS): 100 μΑ (max.) 

Operating : 100 mA (max.) 
* Single 5V + 10% Power Supply 
* TTL compatible inputs and output 
* Full Static Operation | 

— No clock or refresh required 
* Tri-state Output 
ο Low Data Retention Current: 50 4A (max.) 
* Battery Back-up Operation 

— 2N (min.) Data Retention 
* Standard 22-pin DIP (300mil) 


FUNCTIONAL BLOCK DIAGRAM 


PRECHARGE CIRCUIT 


CLOCK GEN 





ROW DECODER 








MEMORY ARRAY 


VO CIRCUIT 


COLUMN SELECT 
C ERR: 


GENERAL DESCRIPTION 


The KM6465P/LP is a 65,536-bit high-speed Static Ran- 
dom Access Memory organized as 16,384 words by 4 bit. 

The device is fabricated using Samsung's advanced 
CMOS process. 


The KM6465P/LP has a chip enable input for the mini- 
mum current power down mode. 


The KM6465P/LP has been designed for high speed 
applications. It is particularly well suited for the use in 
high speed and low power applications in which bat- 
tery back-up for nonvolatility is required. 


PIN CONFIGURATION 















Pin Function 
































Address Inputs 
WE Write Enable 
L CS Chip Select 
HO,-1/0,4 Data Inputs/Outputs 











+5V Power Supply 














Ground 

















KM6465P/KM6465LP 


CMOS SRAM 





ABSOLUTE MAXIMUM RATINGS* 


Parameter 





Voltage on Any Pin Relative to Vss 







Symbol 
Vin, out 














—0.5 to 7.0 V 
—0.5 to 7.0 у 
wo [| w | 





Voltage on Vcc Supply Relative to Vss Vec 
Power Dissipation Pa 
Storage Temperature Tstg —55 to +125 








Operating Temperature 








Ta 








0 to 70 














*Note: Stresses grater than those listed under “Absolute Maximum Rating" may cause permanent damage to 
the device. This is a stress rating only and functional operation of the device at these or any other condi- 
tions above those indicated in the operating sections of this specification is not implied. Exposure to 
absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED OPERATING CONDITIONS (α-οιο 7050) 


Supply Voltage 





Ground 





Input High Voltage 





Input Low Voltage 


* Vi(min) = —3.0V for «20ns pulse 





DC AND OPERATING CHARACTERISTICS 


(8-0 to 70°C, Voc = 5V + 10%, unless otherwise specified) 


Input Leakage Current 


Vin = Vss to Vcc 





Output Leakage Current 





CS= Vin Or WE= γι 
Мо = Vss to Мос 





Operating Power 
Supply Current 


CS = Vu, Vin = Vul Vin 
lour = 0mA 





Average Operating Current 





Min Cycle, 100% Duty 
cs= Μι, lour = OMA 


CS =н 








Standby Power 
Supply Current 


CS 2 Voc - 0.2V 





Output Low Voltage 
Output High Voltage 








Input Capacitance 


lo, = 8mA 











Input/Output Capacitance 





*Note: Capacitance is sampled and not 100% tested. 
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KM6465P/KM6465LP . CMOS SRAM 





TEST CONDITIONS (та-0 to 70°C, Vcc=5V + 10%, unless otherwise specified) 


Input Pulse Level 0 to 3V 
Input Rise and Fall Time 5ns 
Input and Output Timing Reference Levels 1.5V 

















Output Load(a) Output Load(b) 
(for tuz, tuz, ἵνα & tow) 


+5V +5V 
4800 4800 
Dout Dour 
2550 30pF* 2550 5рЕ* 


*Including Scope and Jig Capacitance 


READ CYCLE 


KM6465P-25 KM6465P-35 KM6465P-45 
Parameter KM6465LP-25 KM6465LP-35 KM6465LP-45 





Min Max Min Max 


Read Cycle Time 
Address Access Time 
Chip Select to Output 


Chip Enable to 
Low-Z Output 


Chip Disable to 
High-Z Output 


Output Hold from 
Address Change 





























Chip Selection to 
Power Up Time 





Chip Desselection to 
Power Down Time 
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KM6465P/KM6465LP CMOS SRAM 





WRITE CYCLE 


KM6465P-25 KM6465P.35 KM6465P-45 
Parameter KM6465LP-25 | KM6465LP-35 | KM6465LP-45 


| Write Cycle Time | м | 20 | | 30 | 


Chip Select to 
End of Write 


Address Set-Up Time 


Address Valid to 
End of Write 


Write Pulse Width 
Write Recovery Time 0 

Write to Output High-Z 0 7 

Data Hold from Write Time 
End Write to Output Low-Z 
































TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (Address Controiled) 


L- tre 





Address 


Data out previous data valid Data Valid 
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KM6465P/KM6465LP ` CMOS SRAM 





TIMING WAVEFORM OF READ CYCLE (CS Controlled) 





Dout 





Усс Supply 
Current 





Note (READ CYCLE) 

1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. At any given temperature and voltage condition, tuz(max.) is less than t; z(min.) both for a given device and from 
device to device. 

. Transition is measured + 200mV from steady state voltage with Load(b). 

. This parameter is sampled and not 100% tested. 

. Device is continuosly selected with CS = Μι. 

. Address valid prior to or coincident with CS transition low. 


TIMING WAVEFORM OF WRITE CYCLE (WE Controlled) 


мо ол + 


мс 









































. Address 
——— twR 
ісу----------- 
zs X0900000000000 OOOO OOOO OO 
со DON RO RNC RR SA RR RR 
taw И | 
WE 
Data in 
Data out Data Undefined 








& SAMSUNG ΠΠ 


Electronics 


KM6465P/KM6465LP CMOS SRAM 





TIMING WAVEFORM OF WRITE CYCLE (CS Controlled) 


—— №0 


Address 








уук I | 
ОООО ОХ 


500000006000 AX eX 086666666) SS 66) 4% 











байа іп 








(3) (4) 


Data Undefined 


Data out Highz = 


Note (WRITE CYCLE) >. =s 

1. A write occurs during the overlap (twp) of a low CS and low WE. 

2. All write cycle timing is referenced from the last valid address to the first transition address. 

3. Transition is measured x 200mV from steady state voltage with Load(b). 

4. This parameter is sampled and not 100% tested. : 

5. At any given temperature and voltage condition, twz(max.) is less than tow(min.) both for a given device and from 
device to device. 

6. CS or WE must be in high during address transition. 
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KM6465P/KM6465LP CMOS SRAM 





FUNCTIONAL DESCRIPTION 


| Мо Select | Select 











*Note: X means Don’t Care 


DATA RETENTION CHARACTERISTICS (та- о to 70°) 


(This characteristics is guaranteed only for L-version) 






CSz Vcc - 0.2V 


Voc = 3V 
CS 7 Vcc ~ 0.2V 


Мос for Data Retention 



















Data Retention Current 
















Data Retention Set-up Time tson 












See Data Retention Waveforms (below) 








Recovery Time 





*tac = Read Cycle Time 


DATA RETENTION WAVEFORM 


Data Retention Mode 
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KM6465P/KM6465LP CMOS SRAM 





PACKAGE DIMENSIONS Unit: Inches (millimeters) 
22-PIN PLASTIC DUAL-IN-LINE PACKAGE 


1.048 (26.62) ta 
0-15’ 
0.280 (7.112) 930 06% 
0.270 (6.858) - 





0.008 (0.20) ; 


0.012 (0.30) 



















0.150 (3.81) 
TYP 


0.150 (3.81) 
0.120 (3.05) 






0.100 (2.54) 
TYP 


0.015 (0.387) 
MIN 


—] 0.018 (0.457) 
TYP 
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KM6865P/KM6865LP CMOS SRAM 





8K x 8 Bit Static RAM 


FEATURE GENERAL DESCRIPTION 
* Fast Access Time 35,45,55ns(max.) The KM6865P/LP is a 65,536-bit high-speed Static Ran- 
* Low Power Dissipation dom Access Memory organized as 8,192 words by 8 bit. 
Standby (TTL) : 3 mA (max. The device is fabricated using Samsung's advanced 
(CMOS): 100 „A (max.) CMOS process. 
Operating : 120 mA (max.) 


The KM6865P/LP has an output enable input for pre- 
cise control of the data outputs. It also has a chip ena- 
ble input for the minimum current power down mode. 


* Single 5V + 10% Power Supply 
* TTL compatible inputs and output 
* Full Static Operation 


— No clock or refresh required The KM6865P/LP has been designed for high speed 
* Tri-state Output applications. It is particularly well suited for the use in 
e Low Data Retention Current: 50 „A (max.) high speed and low power applications in which bat- 
* Battery Back-up Operation tery back-up for nonvolatility is required. 


— 2N (min.) Data Retention 
ο Standard 28-pin DIP (300 mil) 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 


CLOCK GEN PRECHARGE CIRCUIT 







A12 ο 


А11 ο 












A10 © MEMORY ARRAY 
128 Rows 


512 Columns 


ROW SELECT 






ЏО CIRCUIT 
COLUMN SELECT 


шишиши 
JAR RAR A | 


M A4 A5 A8 A7 











| Pin Function | 
Address Inputs 
Output Enable 


Ground 
No Connection 
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CS,, CS, 
OE 
IIO+l/Os 
Vcc 



























ο οπών s Qu SP uma ЦОН EEN жаа даны μμ OS ыы аны ы 





KM6865P/KM6865LP CMOS SRAM 





ABSOLUTE MAXIMUM RATINGS* 







Parameter 









Voltage on Any Pin Relative to Vss —0.5 to 7.0 














Voltage on Vcc Supply Relative to Vss —0.5 to 7.0 V 
Power Dissipation 1.0 w 
Storage Temperature —55 to + 125 "C 














Operating Temperature 0 to 70 





*Note: Stresses grater than those listed under "Absolute Maximum Rating" may cause permanent damage to 
the device. This is a stress rating only and functional operation of the device at these or any other condi- 
tions above those indicated in the operating sections of this specification is not implied. Exposure to 
absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED OPERATING CONDITIONS (та=о to 70°С) 









Parameter 


Supply Voltage 








Ground 





Input High Voltage 





Input Low Voltage 





* Vu (min) = —3.0V for <20ns pulse 


DC AND OPERATING CHARACTERISTICS 


(Ta=0 to 70°C, Vcc = 5V + 10%, unless otherwise specified) 







Parameter Test Condition 








Input Leakage Current Vin = Vss to Мес 


С81-Ун or CS2= Vi. 
























"Output Leakage Current lto WE = М 2 ҺА 
Vio = Vss tO Мос 
Min Cycle, 100% Duty 
Average Operating Current loc С51-Уц, CS2=Vin 120 mA 
lout = OMA 
Isp CS1 = Vins CS2 = Vit 





Standby Power 


Supply Current CSlz Veer 02ү Р 


CS2«0.2V LP 
Output Low Voltage Vo. lo. = 8mA 























Output High Voltage Іо = — 4mA 





Input Capacitance 











Input/Output Capacitance 





*Note: Capacitance is sampled and not 100% tested. 
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KM6865P/KM6865LP | -CMOS SRAM 





AC CHARACTERISTICS 
TEST CONDITIONS (Ta=0 to 70°C, Уос 25V + 10%, unless otherwise specified) 


Input Pulse Level 0 to 3V 
Input Rise and Fall Time 5ns 








Input and Output Timing Reference Levels 


Output Load(a) І Output Load(b) 
(for tuz, tiz, twz & tow) 
+5V 


+5V 
4800 4800 
Dour Dour 
2550 30pF* 2550 5pF* 


*Including Scope and Jig Capacitance 


KM6865P-35 
KM6865LP-35 





READ CYCLE 















KM6865P-45 KM6865P-55 
KM6865LP-45 | КМ68651Р-55 | Unit 


Max 


Parameter 


Read Cycle Time 
Γ Address Access Time 
Chip Select to Output 
Output Enable to Output 
Output Enable to Low-Z 


Chip Disable to 
High-Z Output 


Output Disable to High-Z 


Output Hold from 
Address Change 


Chip Selection to 
Power Up Time 








45 55 ns 















5 ns 
















15 0 20 ns 













5 ns 













Chip Desselection to 
Power Down Time 






35 45 ns 
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KM6865P/KM6865LP . CMOS SRAM 





WRITE CYCLE 















KM6865P-35 
KM6865LP-35 


Min Max 


KM6865P-45 
KM6865LP-45 



















KM6865P-55 


Parameter Symbol KM6865LP-55 








Write Cycle Time 
Chip Select to 


























End of Write tow 
Address Set-Up Time tas 
Address Valid to ΠΝ 
End of Write 

| Write Pulse Width б 





Write Recovery Time 
Write to Output High-Z 
Data to Write Time Overlap 














Data Hold from Write Time 
End Write to Output Low-Z 




















TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE NO: 1 (Note 1, 2, 6) 


tac 





Address 


Data out previous data valid Data Valid 
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KM6865P/KM6865LP .CMOS SRAM 





TIMING WAVEFORM OF READ CYCLE NO: 2 (Note 1, 3, 5, 7) 
| tRC мі - 


tacs 





бөл 


cs2 


OE 
τω 26 





thz 


Dour 


Vcc Supply 








Current 





Note (READ CYCLE) 

1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. At any given temperature and voltage condition, іңдтах.) is less than тіп.) both for a given device and from 
device to device. 
















































































4. Transition is measured + 200mV from steady state voltage with Load(b). 
5. This parameter is sampled and not 100% tested. 
6. Device is continuosly selected with CS1 = Vi, С52 = Мн 
7. Address valid prior to coincident with CS1transition low. 
TIMING WAVEFORM OF WRITE CYCLE (WE Controlled) 
two | 
Address 
==] — wa 
=, AON УУУУ УХХ ХХХ) 
οι RK SS MSC ЫМУ EONS 
(ХХУХХХУХҮХУХУХУХУУ 499966006000; 
оз 555606009 RRR RXR RRR 
WE 
Data in (3) (4) 
Data out Data Undefined 





ο. 
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KM6865P/KM6865LP | .. CMOS SRAM 





TIMING WAVEFORM OF WRITE CYCLE (CS Controlled) 





RES 


taw 





twp (1) 
— AV AV AVAVANAV AWAY ANA AV AVAVAVAN AV AV AVA AY, Vava TAYA TATATA TATATATA TATA TATATATA TATATATA ATT, 
πε OONN TAONA dd Dd AKI 


он — ———] 


Data in | | Data In Valid 


| 
——twz—B 


Data out Data Undefined Hi gh- Z 


m 


Note (WRITE CYCLE) 

1. A write occurs during the overlap (twe) of a low CS1, a high CS2 and low WE. 

2. All write cycle timing is referenced from the last valid address to the first transition address. 

З. Transition is measured +200mV from steady state voltage with Load(b). 

4. This parameter is sampled and not 100% tested. 

5. At any given temperature and voltage condition, twz(max.) is less than tow{min.) both for a given device and from 
device to device. 

6. 051 or WE must be high or CS2 must be low during address transition. 
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KM6865P/KM6865LP . CMOS -SRAM 





FUNCTIONAL DESCRIPTION 


Ice, Ise Standby Mode 
Ise, {981 Standby Mode 
lc > Output Disable 
їсс | Read 
lec Write 







































‘*Note: X means Don't Care 


DATA RETENTION CHARACTERISTICS (Ta=0 to 70°C) 


(This characteristics is guaranteed only for L-version) 






Voc for Data Retention С5>Усс-0.2У 


Усс-3У. 
С5>Усс- 0.2V 








Data Retention Current 









Data Retention Set-up Time 
Recovery Time 











See Data Retention Waveforms (below) 











*tac = Read Cycle Time 


DATA RETENTION WAVEFORM 


Data Retention Mode 
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KM6865P/KM6865LP CMOS SRAM 





PACKAGE DIMENSIONS 
28 LEAD PLASTIC DUAL IN LINE PACKAGE 


1.465 (37.2) 
A 0 —15* 
LLL 


0.270 (6.858) 0.300 (7.62) 
0.280 (7.112) TYP 


Γη 
0.60 (1.524) 
TYP 0.008 (0.20) 


0.012 (0.30) 


Units: Inches (millimeters) 















0.150 (3.81) 
TYP 





0.150 (3.81) 
0.120 (3.05) 


0.100 (2.54) | 0.018 (0.457) 0.015 (0.387) 
TYP TYP MIN 
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KM61257/KM61257L ` CMOS SRAM 





256K x 1 Bit Static RAM 


FEATURES . GENERAL DESCRIPTION 
* Fast Access Time 25,35,45ns(max.) The KM61257 is a 262,144-bit high-speed Static Ran- 
* Low Power Dissipation dom Access Memory organized as 262,144 words by 1 
Standby (ТТІ) : 3 mA (max.) bit. 
(CMOS): 100 μΑ (max.) The device is fabricated using Samsung's advanced 
Operating : 100 mA (max.) CMOS process. 
* Single 5V + 10% Power Supply The KM61257 has a chip enable input for the mini- 
* TTL compatible inputs and output mum current power down mode. 
* Full Static Operation Тһе KM61257 has been designed for high speed ap- 
— No clock or refresh required plications. It is particularly well suited for the use in high 
* Tri-state Output speed and low power applications in which battery back- 
° Low Data Retention Current: 50 „A (max.) up for nonvolatility is required. 


* Battery Back-up Operation 
— 2N (min.) Data Retention 
e Standard 24-pin DIP (300mil) and 24-pin SOJ 
(300 mil) 


FUNCTION BLOCK DIAGRAM PIN CONFIGURATION 


CLOCK GEN 







PRECHARGE CIRCUIT 





νος 
MEMORY ` ARRAY 





256 Rows 
АЗ 0— 9 1024 Columns 





Din 9- O CIRCUIT 


COLUMN SELECT 







AT ABIABIATOATIAT2AT3AT4A 15A 16 Write Enable 








Chip Select 





Data Input 
Data Output 
Power (+ 5V) 
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KM61257/KM61257L CMOS SRAM 





ABSOLUTE MAXIMUM RATINGS* 






-0.5 to 7.0 





Voltage on Any Pin Relative to Vss 




























Voltage on Vcc Supply Relative to Vss | Усс ~0.5 to 7.0 V 
Power Dissipation | Py 1.0 w 
Storage Temperature —55 to + 125 °G 


















Operating Temperature 0 to 70 


*Note: Stresses grater than those listed under "Absolute Maximum Rating" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions 
above those indicated in the operating sections of this specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED OPERATING CONDITIONS (1-0 to 70°С) 









Supply Voltage 





Ground 













Input High Voltage 











Input Low Voltage 





* Vi(min) = – 3.0У for «20ns pulse 


DC AND OPERATING CHARACTERISTICS 


(Ta=0 to 70°C, Мос = 5V + 10%, unless otherwise specified) 








































































Input Leakage Current Vin = Vss to Мос 
CS-Vu or WE = Vi. 
Output Leakage Current Vio = Vas to Мос 2 pA 
Operating Power CS = Vu, Vin = ViVi 20 mA 
Supply Current lour = OMA 
; Min Cycle, 100% Duty 
Average Operating Current CS - V, lour z OmA 100 mA 
CS =Vu 3 mA 
Standby Power 2 mA 
Supply Current CS > Vcc - 0.2V 


















Іш =8mA 
lo. = —4mA 






Output Low Voltage 
Output High Voltage 


CAPACITANCE (= 1MHz, Ta=25°C) 











Input Capacitance Vin = OV 





Input/Output Capacitance Vout = OV 
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KM61257/KM61257L CMOS SRAM 





AC CHARACTERISTICS 
TEST CONDITIONS (Ta=0 to 70°C, Усс = 5У + 10%, unless otherwise specified) 


Parameter 


Input Pulse Level 
Input Rise and Fall Time 














Input and Output Timing Reference Levels 
Output Load See below 





Output Load(a) Output Load(b) 
(for tuz, tiz, twz & tow) 


+5V +5V 
4800 4800 
Dour Dour 
2550 30pF* 2550 5pF* 


*Including Scope and Jig Capacitance 


READ CYCLE 


KM61257-25 KM61257-35 KM61257-45 
Parameter ΙΚΜΘΊ257|..25 KM61257L-35 IKM61257L-45 Unit 





Read Cycle Time 
Address Access Time 
Chip Select to Output 


Chip Enable to 
Low-Z Output 


Chip Disable to 
High-Z Output 
Output Hold from 
Address Change 


Chip Selection to 
Power Up Time 


Chip Desselection to 
Power Down Time 
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KM61257/KM61257L 
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CMOS SRAM 





WRITE CYCLE 







Parameter 









Write Cycle Time 
Chip Select to 








KM61257-25 
KM61257L-25 









KM61257-35 
KM61257L-35 






KM61257-45 
KM61257L-45 


















Unit 













































End of Write ns 
Address Set-Up Time ns 
Address Valid to ns 
End of Write 

Write Pulse Width ns | 
Write Recovery Time ns 
Write to Output High-Z ns 





Data to Write Time Overlap 
Data Hold from Write Time 




















End Write to Output Low-Z 


TIMING DIAGRAMS 















ns 





TIMING WAVEFORM OF READ CYCLE (Address Controlled) 


Address 


Data out 








previous data valid 


Data Valid 
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KM61257/KM61257L CMOS SRAM 





TIMING WAVEFORM OF READ CYCLE (CS Controlled) 







(4) (5) 






NN 


() 
NX 


ААА 


Dour ————Highz 










Vcc Supply 
Current 


Note (READ CYCLE) 

1. WE Is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

З. At any given temperature and voltage condition, tu;(max.) is less than tu(min.) both for a given device and from 
device to device. 

. Transition is measured + 200mV from steady state voltage with Load(b). 

. This parameter is sampled and not 100% tested. 

. Device is continuosly selected with C$ Μι. 

. Address valid prior to or coincident with CS transition low. 


чо ол + 


TIMING WAVEFORM OF WRITE CYCLE (WE Controlled) 








twc ER 
——twRn(9) 
tcw 
Ses KKK) XX A ΓΧΧΧλ ΧΧΧΧΧΧΧΧ ΧΧΧΧΧΧΧΧΧΧΧΧΧΧ М 
сз 00600525, AO RSS SX 4444444 δὰ 
: ЕТИ KX XX) 
WE INS 











Data in 
(6) (7) 


м2 tow (6) (7) 
Data out Data Undefined ΠΠ High-Z 
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KM61257/KM61257L CMOS SRAM 





TIMING WAVEFORM OF WRITE CYCLE (CS Controlled) 















two 
бити 5 
s= tcw 
cs 
ΑΜΑ, ОООО 


Data in Data In Valid 


twz (6) (7) 


Data out Data Undefined High-Z e——— 


Note (WRITE CYCLE) __ -— 

1. A write occurs during the overlap (twp) of a low CS and low WE. 

2. All write cycle timing is referenced from the last valid address to the first transition address. 

3. Transition is measured + 200mV from steady state voltage with Load(b). 

4. This parameter is sampled and not 100% tested. 

5. At any given temperature and voltage condition, twz(max.) is less than tow(min.) both for a given device and from 
device to device. 

6. CS or WE must be in high during address transition. 
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KM61257/KM61257L CMOS SRAM 





FUNCTIONAL DESCRIPTION 


Not Select 








L lect, loco Read 
L Іссі, loce Write 


*Note: X means Don't Care 


DATA RETENTION CHARACTERISTICS (та=о to то°с) 


(This characteristics is guaranteed only for L-version) 


D mm Te pepe ως 


C$z Vcc- 0.2V 


Voc = ЗМ 
CS 2 Мос — 0.2V 





Parameter 









Усс for Data Retention 














Data Retention Current 











Data Retention Set-up Time 
Recovery Time 












See Data Retention Waveforms (below) 









*tac= Read Cycle Time 


DATA RETENTION WAVEFORM 


Data Retention Mode 








CSzVcc - 02V 











% SAMSUNG _ гв 





EET AEN ETT σου aR iain a On a a αν ων. eed en eei тэ anche ici i нынан а нн 


KM61257/KM61257L CMOS SRAM 





PACKAGE DIMENSIONS 
24 LEAD PLASTIC DUAL IN LINE PACKAGE Unit: Inches (millimeters) 


1.245 (31.623) 0.280 (7.112) 
1.235 (31.369) : 0.270 (6.858) ка 
0 ~ 10° 
LL IL DL LL LL LL. LIL L 


FI LI CT tr ГІ ГІ =, 
| 0.06 (1.524) 
TYP 0.008 (0.20) 


0.012 (0.30) 



















0.150 (3.81) 
TYP 





0.150 (3.81) 
0.120 (3.05) 


0.018 (0.457) 0.015 (0.381) 
TYP MIN 


24 PIN PLASTIC SMALL OUT LINE J FORM PACKAGE 


















0.630 (16.00) 
0.620 (15.75) 





















0.290 (7.37) 
0.310 (7.87) 





0.270 (6.86) 
0.322 (8.18) 















LJ OJ лл 
0.028 (0.71) R.031 (0.79) 
TYP TYP 


0.136 (3.45) 





0.050 (1.27) | 0.016 (0.41) 0.032 (0.81) 
TYP TYP TYP 
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KM64257/KM64257L CMOS SRAM 





64K X 4 Bit Static RAM 


FEATURES GENERAL DESCRIPTION 
* Fast Access Time 25,35,45ns(max.) : The KM64257 is a 262,144-bit high-speed Static Ran- 
* Low Power Dissipation dom Access Memory organized as 65,536 words by 4 bit. 
Standby (ТТІ) : 3 mA (max) The device is fabricated using Samsung's advanced 
(CMOS): 100 4A (max.) CMOS process. 
Operating : 120 mA (max) 


The KM64257 has a chip enable input for the mini- 


* Single 5V + 10% Power Supply mum current power down mode. 


* TTL compatible inputs and output 


* Full Static Operation The KM64257 has been designed for high speed ap- 

— No clock or refresh required plications. It is particularly well suited for the use in high 
* Tri-state Output speed and low power applications in which battery back- 
* Low Data Retention Current: 50 μΑ (max.) up for nonvolatility is required. 


* Battery Back-up Operation 
— 2V (min.) Data Retention 
е Standard 24-pin DIP (300mil) and 24-pin SOJ 
(800 mil) 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 


CLOCK GEN PRECHARGE CIRCUIT 








А15о 





АО -----Усс 

A10 2 MEMORY ARRAY —— -Vss 

A20 ? 256 Rows 

A30 3 1024 Cotumns 

A4 3 

A5 о 

A6 o 

pun VO CIRCUIT 

"Όλο COLUMN SELECT PIN NAMES 





DAR AARAR| 

















| Pin Function | 
Ас-А( Address Inputs 
Write Enable 
Св | ChpS | 
| V | Ground | 





GSAMSUNG ° EL 





ο a 





KM64257/KM64257L CMOS SRAM 





ABSOLUTE MAXIMUM RATINGS* 


Voltage on Any Pin Relative to Vss Vin, out —0.5 to 7.0 V 
—0.5 to 7.0 
1.0 
—55 to +125 
0 to 70 

















Voltage on Vcc Supply Relative to Vss 











Power Dissipation 









Storage Temperature 














Operating Temperature 


*Note: Stresses grater than those listed under "Absolute Maximum Rating" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions 
above those indicated in the operating sections of this specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED OPERATING CONDITIONS та о to 70°С) 


Supply Voltage 
Ground 








Input High Voltage 





Input Low Voltage 





* Vi (min) = —3.0V for <20ns pulse 


DC AND OPERATING CHARACTERISTICS 


(Ta=0 to 70°C, Voc = 5V + 10%, unless otherwise specified) 










































































Parameter Symbol Test Condition | Ver Ма | мах | 

Input Leakage Current Vin = Vss to Vcc 
CS=Vin or WE =V 

Output Leakage Current lio Vio = Vas to Voc нА 

Operating Power | C$ = V, νινΞ Vu/Vin 

Supply Current eet lour = OMA 

З Min Cycle, 100% Duty 
| Average Operating Current Іссг CS - V, loy z OmA mA 

CS=Vin mA 

Standby Power mA 

Supply Current lees CS 2 Voc - 0.2V 

Output Low Voltage lo. = 8mA 

Output High Voltage Іо = — 4mA 














pF 








*Note: Capacitance is sampled and not 100% tested. 
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KM64257/KM64257L CMOS SRAM 





TEST CONDITIONS (Ta- 0 to 70°C, Vcc δν + 10%, unless otherwise specified) 


Input Pulse Level 0 to 3V 



















5ns 
1.5V 


Input Rise and Fall Time 








Input and Output Timing Reference Levels 








Output Load See below 
Output Load(a) Output Load(b) 
(for tuz, tuz, twz & tow) 
+5V +5V 
4800 4800 
Dout Dour 
2550 30pF* 2550 5pF* 


*Including Scope and Jig Capacitance 


READ CYCLE 













KM64257-25 
KM64257L-25 


Min Max 


KM64257-35 KM64257-45 
KM64257L-35 KM64257L-45 






Parameter Unit 





















Read Cycle Time 
Address Access Time 
Chip Select to Output 


Chip Enable to 
Low-Z Output 


Chip Disable to 
High-Z Output 


Output Hold from 
Address Change 





ns 





ns 





ns 





ns 








ns 








Chip Selection to 


Power Up Time ns 








Chip Desselection to 
Power Down Time 
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KM64257/KM64257L CMOS SRAM 





WRITE CYCLE 






































































































KM64257-25 KM64257-35 KM64257-45 

Parameter KM64257L-25 KM64257L-35 KM64257L-45 Unit 
Write Cycle Time 
Address Set-Up Time ns 
Address Valid to 
End of Write ns 
Write Pulse Width 3 | ns 
Write Recovery Time 0 ns 
Write to Output High-Z 0 15 ns 
Data to Write Time Overlap 20 ns 
Data Hold from Write Time 0 | ns 
End Write to Output Low-Z 

















TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (Address Controlled) 





Address 


Data out previous data valid Data Valid 
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KM64257/KM64257L CMOS SRAM 





TIMING WAVEFORM OF READ CYCLE (CS Controlled) 





























cs 
(4) (8) 
ich: OO) 
бол чё ΜΑΜΑ 
Veo Supply ΗΝ ΗΕ ΗΕ 0 0 Wo QT O = 


Current 


158 


Note (READ CYCLE) 

WE is high for read cycle. 

All read cycle timing is referenced from the last valid address to the first transition address. 

At any given temperature and voltage condition, індтах.) is less than t; тіп.) both for a given device and from 
device to device. 

Transition is measured 4 200mV from steady state voltage with Load(b). 

This parameter is sampled and not 100% tested. 

Device is continuosly selected with CS = Vi, 

Address valid prior to or coincident with CS transition low. 


TIMING WAVEFORM OF WRITE CYCLE (WE Controlled) 


омы 


Moos 

















= WW _ ΠΠ 


ipw 
i Qc уу 
tow(5) ton(6) А 


HIGH IMPEDANCE < < 





twz 
9) 


συν 
ΙΗ, 






DATA-OUT 
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KM64257/KM64257L CMOS SRAM 





TIMING WAVEFORM OF WRITE CYCLE (CS Controlled) 


ADDRESS 

















= (UMN ТТ. 
o ЖУ n ЖД 








Note (WRITE CYCLE) 


1. A write occurs during the overlap of a low CS and a low WE. (twp). 

2. twa is measured from the earlier of CS or WE going high to the end of write cycle. 

3. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs 
must not be applied. pu 

4. If the CS low transition occurs simuluaneously with the WE low transition or after the WE transitjon, the output 
buffers remain in a high impedance state. 

5. If CS is low during this period, I/O pins are in the output state. Then the data Input signals of opposite phase 
to the outputs must not be applied to them. 

6; Dour is the same phase of write data of this write cycle, if twa is long enough. 





раан ο ο ο... 











KM64257/KM64257L CMOS SRAM 





FUNCTIONAL DESCRIPTION 


H 


Ise, Іѕвт 





lcci, lcc2 





lect, loca 





*Note: X means Don't Care 


DATA RETENTION CHARACTERISTICS (та=о to 70°С) 


(This characteristics is guaranteed only for L-version) 








CS > Vcc - 0.2V 
Vec = 3V 





Vcc for Data Retention 

































Data Retention Current lon CS» Voc - 0.2V uA 
Data Retention Set-up Time . ns 
See Data Retention Waveforms (below) S 

n 














Recovery Time 





*tac = Read Cycle Time 


DATA RETENTION WAVEFORM 


Data Retention Mode 


Voc 


4.5V 








2.2% 





Vor 


CS2Vcc - 0.2V 








e gl 
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KM64257/KM64257L CMOS SRAM 


PACKAGE DIMENSIONS 
24 LEAD PLASTIC DUAL IN LINE PACKAGE Unit: Inches (millimeters) 


1.245 (31.623) 0.280 (7.112) 
1.235 (31.369) 0.270 (6.858) E 
0 —10* 
ma Шай ШЕ Ез τας LESE сс ШЕ ди ИНЕ σι τις na МЕ гел 












0.300 (7.62) 





To Ooo oO 
0.06 (1.524) 
TYP 0.008 (0.20) 


0.012 (0.30) 


0.150 (3.81) 
TYP 





0.150 (3.81) 
0.120 (3.05) 














0.015 (0.381) 





0.100 (2.54) 0.018 (0.457) 
TYP TYP 


MIN 


24 PIN PLASTIC SMALL OUT LINE J FORM PACKAGE 


0.630 (16.00) 
г 0.620 (15.75) 
= 


















0.310 (7.87) 
0.270 (6.86) 
0.322 (8.18) 





0.290 (7.37) 

















e |. 0.028 (0.71) R.031 (0.79) 
TYP TYP 


0.136 (3.45) 
TYP 


0.050 (1.27) | 0.016 (0.41) 0.032 (0.81) 
TYP TYP TYP 
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KM68257P/KM68257LP 





CMOS SRAM 





32K x 8 Bit Static RAM 


FEATURES 


* Fast Access Time 35,45,55ns(max.) 
* Low Power Dissipation 

Standby (TTL) : 3 mA (max.) 

(CMOS): 100 μΑ (max.) 

Operating : 120 mA (max.) 
ο Single 5V + 10% Power Supply 
* TTL compatible inputs and output 
* Full Static Operation 

— No clock or refresh required 
* Tri-state Output 
e Low Data Retention Current: 50 μΑ (max.) 
* Battery Back-up Operation 

— 2V (min.) Data Retention 
e Standard 28-pin DIP (600mil) 


FUNCTIONAL BLOCK DIAGRAM 


CLOCK GEN 





MEMORY ARRAY 










512 Rows 
512 Columns 


COLUMN SELECT 





AQ M А2 А9 А10 Ai 








PRECHARGE CIRCUIT 


VO OIRCUIT 


GENERAL DESCRIPTION 


The KM68257 is a 262,144-bit high-speed Static Ran- 
dom Access Memory organized as 32,768 words by 8 bit. 

The device is fabricated using Samsung's advanced 
CMOS process. 


The KM68257 has an output enable input for precise 
cohtrol of the data outputs. It also has a chip enable 
input for the minimum current power down mode. 


The KM68257 has been designed for high speed ap- 
plications. It is particularly well suited for the use in high 
speed and low power applications in which battery back- 
up for nonvolatility is required. 


PIN CONFIGURATION - 









Address Inputs 
Write Enable 


Output Select 
Data Input/Outputs 
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KM68257P/KM68257LP 


νο 


CMOS SRAM 





ABSOLUTE MAXIMUM RATINGS* 


Parameter 


Voltage on Any Pin Relative to Vss 










—0.5 to 7.0 








Voltage on Vcc Supply Relative to Vss 





—0.5 to 7.0 








Power Dissipation 





1.0 








Storage Temperature 





—55 to +125 











Operating Temperature 

















0 to 70 


*Note: Stresses grater than those listed under "Absolute Maximum Rating" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions 
above those indicated in the operating sections of this specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED OPERATING CONDITIONS (та-о to 70°С) 


Supply Voltage 





Ground 





Input High Voltage 








Input Low Voltage 


* Vi (min) = – 3.0V for «20ns pulse 


DC AND OPERATING CHARACTERISTICS 


(Ta=0 to 70°C, Vcc = 5V + 10%, unless otherwise specified) 


Parameter 


Input Leakage Current 








Symbol Test Condition 


Vin = Vss to Voc 











Output Leakage Current 





lo 


65- Мін ог WEZ V, 
Vuo = Vss to Vcc 








Operating Power 
Supply Current 





Average Operating Current 





lcei 


σου 


CS = Vi, Vin = Νι/Νιη 
lour = OMA 
Min Cycle, 100% Duty 
cs= Μι, lout = OMA 





















Standby Power 

























Supply Current mA 
pA 
Output Low Voltage V 








Output High Voltage 


Input Capacitance 
























Input/Output Capacitance 


*Note: Capacitance is sampled and not 100% tested. 
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KM68257P/KM68257LP CMOS SRAM 





AC CHARACTERISTICS 


(Ta=0 to 70°C, Vcc = 5V + 10%, unless otherwise specified) 


TEST CONDITIONS (Ta=0 to 70°C, Усс-5У + 10%, unless otherwise specified) 






Parameter 






0 to 3V 
Input Rise and Fall Time | 5ns | 
1.5V 
See below 












Input Pulse Level 








Input and Output Timing Reference Levels 
Output Load 








Output Load(a) Output Load(b) 
(for tuz, tiz, twz & tow) 
45V +5V 
ο 
£ 4900 4800 
Dout Dour 
2550 Т 30pF: 2550 5pF* 





*Including Scope and Jig Capacitance 






































READ CYCLE 
KM68257P-35 | KM68257P-45 | KM68257P-55 
Parameter Symbol | KM68257LP-35 | KM68257LP-45 | KM68257LP-55 
Read Cycle Time tre 
Address Access Time | taa 
Chip Select to Output tacs 
Output Enable to Output toe 
Output Enable to Low-Z Output to 
Chip Enable to Low-Z Output tz 
Output Disable to High-Z Output touz 
Chip Disable to High-Z Output thz 
Output Hold from Address Change tou 
Chip Selection to Power Up Time іру 
Chip Deselection to Power Down Time tro 
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KM68257P/KM68257LP CMOS SRAM 





WRITE CYCLE 










KM68257P-25 | KM68257P-35 | KM68257P-45 
KM68257LP-25 | KM68257LP-35 | KM68257LP-45 | Unit 





Parameter 












Write Cycle Time 


































































Chip Select to End of Write tow 40 45 | ns 
Address Set-Up Time tas 0 0 ns 
Address Valid to End of Write ls 35 | 40 | ns 
Write Pulse Width twp 35 40 ns 
Write Recovery Time twa 0 0 ns 
Write to Output High-Z ke 5 | 0 | 20 | ns 
Data to Write Time Overlap tow ns 
Data Hold from Write Time ton ns 



























End Write to Output Low-Z 


TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE NO: 1 





=: tac 


Address 


Data out previous data valid Data Valid 
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KM68257P/KM68257LP CMOS SRAM 





TIMING WAVEFORM OF READ CYCLE NO: 2 





Address 


(4) (5) 
Š = 





Dour Data Valid 
OXON 

Voc Supply 

Current 


168 


Note (READ CYCLE) 

1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. At any given temperature and voltage condition, tyz(max.) is less than 1, z(min.) both for a given device and from 
device to device. 

4. Transition is measured + 200mV from steady state voltage with Load(b). 

5. This parameter is sampled and not 100% tested. 

6. Device is continuosly selected with CS = Vi, 

7. Address valid prior to or coincident with CS transition low. 


TIMING WAVEFORM OF WRITE CYCLE (WE Controlled) 






















twc 
— -IWR 
ERRA] 
ay (XXX X ХХ» XXX ^ (X XX XX XX XX XX VN NN MNN NENE 
CS ΧΧΧ) Oe ó ORO XX XXX 
УУ RRR 455550565660 600 
taw --- 
tas twp 
WE QR M 
ХУ 
tow 19Η 
twz өй е, oU 
Data out Data Undefined High-Z 
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KM68257P/KM68257LP CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE (WE Controlled) 


two 


ШК 7 











cs 
taw 
twe(1) 
MME К К КТ БСРС 
WE + QQOO е 
ХХХ ХХХ 


tpw — —e——— —— tb 


twz (3) (4) 


Data out Data Undefined High-Z ——————— 


Note (WRITE CYCLE) 

1. A write occurs during the overlap (twp) of a low CS and low WE. 

2. All write cycle timing is referenced from the last valid address to the first transition address. 

3. Transition is measured + 500mV from steady state voltage with Load(b). 

4. This parameter is sampled and not 100% tested. 

5. At any given temperature and voltage condition, twz(max.) is less than tow(min.) both for a given device and from 
device to device. 

6. CS or WE must be in high during address transition. 
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KM68257P/KM68257LP CMOS SRAM 





FUNCTIONAL DESCRIPTION 


Isp, [581 Standby Mode 
Output Disable 
Read 
Write 




















Їсся, Іссг 








lcci, ου» 








lcci, lec 


*Note: X means Don't Care 


DATA RETENTION CHARACTERISTICS (14-0 to 70°С) 


(This characteristics is guaranteed only for L-version) 






Vec for Data Retention CS > Vcc — 0.2V 


Voc =3V 
CS 2 Vcc — 0.2V 





Data Retention Current 








| 





See Data Retention Waveforms (below) 








*tac = Read Cycle Time 


DATA RETENTION WAVEFORM 


Data Retention Mode 














CSz Vcc - 0.2V 
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KM68257/KM68257L | CMOS SRAM 





PACKAGE DIMENSIONS 
28 LEAD PLASTIC DUAL IN LINE PACKAGE Units: Inches (millimeters) 


0--15% 




















1.465 (37.2) | eae, 
MAX ) 
0.008 (0.20) 


0.012 (0.30) 
















0.145 (3.68) 
0.155 (3.93) 


0.120 (3.05) 
MIN 
0.060 (1 - Les (0.36) 0.02 (0.51) 


TYP 0.022 (0.56) MIN 














0.1 (2.54) 
TYP | 
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KM681000/KM681000L 


Advanced Information 


CMOS SRAM 





128K x 8 Bit Static RAM 
FEATURES 


* Fast Access Time 70, 80, 100, 120ns (max.) 
* Low Power Dissipation 
Standby (TTL) : 3 mA (max.) 
(CMOS): 100 μΑ (max.) 
Operating : 100 mA (max.) 
* Single 5V * 10% Power Supply 
* TTL compatible inputs and output 
* Full Static Operation 
— No clock or refresh required 
* Tri-state Output 
* Low Data Retention Current: 50 „А (max.) 
* Battery Back-up Operation 
— 2V (min.) Data Retention 
* Standard 32-pin DIP (600mil) and 32-pin SOP 
(450mil) 


FUNCTIONAL BLOCK DIAGRAM 


CLK GEN 













ó “1:41 
"ler 
^o RT 
- A6 O ΓΗ - 
Ет o 
ATO гаа u MEMORY ARRAY 
A12 O pe == ὁ 512 ROWS 
vd ES Ξ 256 x 8 COLUMNS 
А14 O iiss d 
<s 
A150 e" m 
[ } 







Wor 
ide | 
ΗΓ HH 
ЕҢ 
СЕМ. 


Бәз 


αι &| 98 
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АО А1 A2 АЗ АВ Αθ A10 A11 


GENERAL DESCRIPTION 


The KM681000/L is a 1,048,576-bit high-speed Static 
Random Access Memory organized as 131,072 words 
by 8 bit. 

The device is fabricated using Samsung's advanced 
CMOS process. 

The KM681000/L has an output enable input for pre- 
cise control of the data outputs. 

It also has a chip enable inputs for the minimum cur- 
rent power down mode. 

The KM681000/L has been designed for high speed 
and low power applications. 

It is particularly well suited for battery back-up non- 
volatile memory application. 


PIN CONFIGURATIONS 


PRECHARGE CIRCUIT 


ee 





PIN NAMES 


[Pin Name | Pin Function | 
Address Inputs 


Write Enable 
Chip Select 
Output Enabie 


MO+-IIOs Data Inputs/Outputs 
Power (+5) 


Vss Ground 
N.C. No Connection 
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е: KM93C06 








» 2% KM93C07 
e 3. KM93C46 
4. КМ28С16/КМ28С17 
KM28C64/KM28C65 


8 KM28C256 

































































EEPROM 
256 bit | tKM93C06 16x 16 250KHz oe -timed 8 DIP 
1KM93CO07 ЦИ 16 x 16 250KHz oe -timed 8 DIP Now 
1K bit 1KM93C46 64 x 16 250KHz Self-timed 8 DIP/8 SOIC Now 
1KM93C46l 64 x 16 250KHz Industrial 8 DIP Now 
16K bit KM28C16 2Kx8  /150/200/7250 CMOS DP, 24 DIP/32 PLCC| Now 
32 page mode 
1КМ28С16! 2Kx8 |150/200/250| CMOS Industrial 24 DIP Now 
KM28C17 2Kx8 |150/200/250] CMOS DP, А/В 28 DIP/32 PLCC| Now 
1KM28C171 2Kx8 =| 150/200/250) CMOS Industrial 28 DIP Now 
64K bit KM28C64 8Kx8 200/250 CMOS Б, 28 DIP/32 PLCC| Now 
32 page mode 
1KM28C64I 8K x8 200/250 CMOS Industrial 28 DIP Now 
KM28C65 8Kx8 200/250 CMOS D-P, А/В 28 DIP/32 PLCC! Now 
1KM28C65I 8Kx8 200/250 CMOS Industrial 28 DIP Now 
256K bit || TKM28C256 32Kx8  |150/200/250 CMOS ОР, Т.В, 28 DIP/32 PLCC! 6, '89 
64 page mode 
1KM28C2561 32Kx8 1|150/200/250| CMOS Industrial 28 DIP 6, '89 




















* DP: Data-Polling, R/B: Ready/Busy, T-B: Toggle Bit 
+ New Product 


KM93C06 





CMOS EEPROM 





256-Bit Serial Electrically Erasable PROM 


FEATURES 


* 16 x 16 serial read/write memory 
* High performance advanced CMOS technology 


— Reliable floating 


gate technology 


* Single 5 Volt supply 

* Low power dissipation 
— Standby current: 250μΑ (TTL) 
— Active current: 5 mA (TTL) 


* TTL compatible 


* Enhanced write protection 


FUNCTIONAL 


BLOCK DIAGRAM 














INSTRUCTION 
REGISTER 














GENERAL DESCRIPTION 


The КМ93С06 is a CMOS 5V Only 256 bit non-volatile, 
sequential EEPROM. It is fabricated with the well de- 
fined floating gate CMOS technology using Folwer- 
Nordheim tunneling for erasing and programming. 

The KM93CO6 is organized as 16 registers of 16 bits 
each, which can be read/written serially by a 
microprocessor. 

The KM93C06 is designed for applications up to 
10,000 erase/write cycles per byte and over 10 years of 
data retention. 


PIN CONFIGURATION 


Voc 


NC 


KM93C06 


NC 





GND 




















cs Chip Select 

SK Serial Data Clock | 
DI Serial Data Input 

DO Serial Data Output 


No Connection 
Power Supply 
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KM93C06 CMOS EEPROM 





ABSOLUTE MAXIMUM RATINGS* 


Voltage on Any Pin Relative to Vss —0.3 to 7.0 
Temperature Under Bias —10 to +85 
Storage Temperature τ —65 to +125 pen 


*Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should 
be restricted to the conditions as detailed in the operational sections of the data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


мем om | w |е τω 


: Supply Voltage 45 | 50 | 55 | V | 
| о | v | 



























Supply Voltage 









Input High Voltage, all inputs 













Input Low Voltage, all inputs 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 





Operating Voltage 
Operating Current (DC) Vcc = 5.5V, CS = 2.0V, SK = 2.0V 
Operating Current (AC) Voc = 5.5V, fsx = 250KHz 























































Standby Current (TTL) Мос = 5.5V, CS =0.8V pA 
Standby Current (CMOS) Voc = 5.5V, CS = 0V uA 
0.8 v 

Input Voltage Levels Vcc+0.3 v 
lo, = 2.1mA 0.4 ν 

Output Voltage Levels lon = — 400A . v 
Input Leakage Current Vin = 5.5V BA 












Output Leakage Current Vout = 5.5V, CS =0V 







Comment 






A3A2A1A0 





Read register A3A2A1A0 










































1 A3A2A1A0 015-00 | Write register A3A2A1A0 
ERASE 1 A3A2A1A0 — ‘| Erase register АЗА2А1А0 
EWEN 1 XXXX - Erase/Write enable 
EWDS 1 XXXX Erase/Write disable 
ERAL 1 Erase all registers 

1 Write all registers 

















The KM93C06 provides 7 instructions as shown. Note that all the instructions start with a logic “1” start bit, and 
the next 8 bits carry the 4-bit OP code and the 4-bit address for 1 of 16, 16-bit register. 


& SAMSUNG 250 


Electronics 





κα Re e MIRI NEM iti 5 oo 





beide ir 


κα bti 





KM93C06 CMOS EEPROM 





AC TEST CONDITIONS 


Input Pulse Levels 
Input Rise and Fall Times 















0.45 to 2.4V 
20 ns 
0.8V and 2.0V 
1 TTL Gate and C, = 100pF 






















Input and Output Timing Levels 


Output Load 


AC OPERATING CHARACTERISTICS (T, 20*C to 70°C, Voc = 5V + 10%, unless otherwise noted.) 














































































Parameter Symbol Test Conditions Min Max Unit 
SK Frequency : 
SK High Time (кн uS 
SK Low Time ps 
Chip Select Setup Time ps 
Chip Select Hold Time | {сѕн pS 
Data Setup Time tois pS 
Data Hold Time us 

— 

Output High Delay Time | tpp: VoL = 0.8V, Уон = 2.0V us 
Output Low Delay Time ἴροο Vu = 0.45V, Мн = 2.4У uS 
Program Cycle Time tew ms 
Rising Edge of CS to t 
Status Valid zd 
Falling Edge of CS 
to Doy; TRI-STATE 








Note 1: The SK frequency spec, specifies a minimum SK clock period of 4и5, therefore in а SK clock cycle 
ἴθκη + ts, must be greater than or equal to 4ys. 
e.q., if ts« = 1us then the minimum {скн = 3us in order to meet the SK frequency specification. 

Note 2: CS must be brought low for a minimum 1yS(tcs) between consecutive instruction cycles. 


TIMING DIAGRAMS 
SYNCHRONOUS DATA TIMING 














SK 
mx XXX 762 ΑΔΑΡ, 
ш 555006 Q 
cs 
--і {рро = їрр1 
Уон 
DO 


is | [Хх] DON'T CARE 
G SAMSUNG ч 
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KM93C06 CMOS EEPROM 


TIMING DIAGRAMS (Continued) 





INSTRUCTION TIMING 


READ 
Ж τ Νο XXX э XK AON ps, 


TRI-STATE 


κ«ΠΠπΠπΠπΠπππΠπιπΠπΠµιΠΠιΓιΓιΠιΠιΠι 
tew 
ERASE < cg. / 
1 т АХУ ^3 ) МХХ УХ ХХ 


EWEN 
EWDS 


ENABLE - 11 
DISABLE = 00 


5 TLL LLL rr 


— C tem 
cs ` 
τ NERO OS) 


ERAL 








ο... 


a a ы нын карайын даты 22.2 
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KM93CO06 





CMOS EEPROM 





DEVICE OPERATION 


The KM93CO6 is 256 bit CMOS serial |Ο EEPROM used 
with microcontrollers for nonvolatile memory applica- 
tions. The on-chip programming voltage generator al- 
lows user to use a single 5V power supply. Alt the 
operation of the chip is proceeded by an instruction set, 
consisted of a start bit and four OP code bits, facilitat- 
ing inherent protection against false write. The DO pin 
is in tri-state except for the read period to eliminate bus 
contention. 


READ 


After a read instruction and address set is received, low 
to high transition of the SK clock produces output data 
at DO pin. A dummy bit (logical “0”) proceeds the 16 
bit data output string. 


EWEN/EWDS 


The KM93CO6 is at the erase/write disable (EWDS) state 
during power-up period to protect against accidental dis- 
turb. After the power up period, the erase/write opera- 
tion must be proceeded by an erase/write enable (EWEN) 
operation. The erase/write enable (EWEN) mode is main- 
tained until a erase/write disable (EWDS) operation is 
executed or Voc is removed from the part. Execution of 
READ operation is independent of both EWEN and 
EWDS instructions. 


PACKAGE DIMENSIONS 
8 PIN PLASTIC DUAL IN LINE PACKAGE 








0.360 (9.14) 
| 0.372 (9.45) 
0.240 (6.10) 
0.260 (6.60) 
сч 











0.045 (1.14) 
0.065 (1.65) 







0.139 (3.53) 


0.170 (4.32) 











0.125 (3.18) 
0.149 (3.78) 


0.100 (2.54) 


ТҮР 
0.020 (0.51) 


0.040 (1.02) 


0.016 (0.41) | 





0.020 (0.51) 


ERASE 


Before a write cycle, an erase cycle need to be operated 
to reset the EEPROM cells to the “erase” state. The chip 
starts an erase cycle by dropping CS law after an erase 
instruction and address set is input. The erase cycle is 
ended by raising CS input high after the program cycle 
time (tew) is satisfied. 


WRITE 


The write operation is started by sequentially loading 
its instruction, address, and data set. After the fast bit 
of data is input on the DI pin, CS must be brought low 
before the rising edge of the SK clock. This falling edge 
of CS initiates the write cycle. Like the erase operation, 
write cycle ended at the rising edge of CS input. 


ERAL (chip erase) 
Entire memory array is erased, i.e., logical “1” state, by 
this chip erase (ERAL) operation. The chip erase cycle 


is identical to the erase cycle except for different OP 
code. 


WRAL (chip write) 
The entire array need to be erased before this chip write 
mode operation. Data given during this mode are writ- 


ten to all cells in the corresponding column simul- 
taneously. 


unit; inches (millimeters) 








0.012 (0.30) 
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KM93C07 CMOS EEPROM 





: 256-Bit Serial Electrically Erasable PROM 


FEATURES GENERAL DESCRIPTION 
* 16 х 16 serial read/write memory The КМ93С07 is a CMOS 5V Only 256 bit non-volatile, 
* High performance advanced CMOS technology sequential EEPROM. It is fabricated with the well de- 
— Reliable floating gate technology fined floating-gate CMOS technology using Folwer- 
* Single 5 Volt supply Nordheim tunneling for erasing and programming. 
* Low power dissipation The KM93C07 is organized as 16 registers of 16 bits 
. E — Standby current: 250,A (TTL) each, which can be read/written serially by a 
τ S — Active current: 5 mA (TTL) microprocessor. It operates in a self-timed mode with 
rut * TTL compatible the D! pin indicating the R/B status of the device. 
• Enhanced write protection The КМ93С07 is designed for applications up to 
* Self-timed programming cycle 10,000 erase/write cycles per byte and over 10 years of 
* Device status signal during programming data retention. 
FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 





Усс 





NC 


NC 








GND 










Output 
Controi 





Chip Select 

Serial Data Clock 

Serial Data Input 

| Serial Data Output 
No Connection 

Power Supply 


















Instruction 
Decoder 
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KM93C07 CMOS EEPROM 





ABSOLUTE MAXIMUM RATINGS* 


Voltage on Any Pin Relative to Vss —0.3 to 7.0 
—10 to +85 °C 
-65 to +125 








Temperature Under Bias 




















Storage Temperature 


*Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should 
be restricted to the conditions as detailed in the operational sections of the data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 






Supply Voltage 
Supply Voltage 
Input High Voltage, all inputs 
























Input Low Voltage, all inputs 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 























































































Operating Voltage 
Operating Current (DC) lcci Voc = 5.5V, CS=2.0V, SK = 2.0У 1 mA 
Operating Current (AC) Іссә Voc = 5.5V, fsk = 250KHz 5 mA 
Standby Current (TTL) І Voc = 5.5V, CS = 0.8% 250 нА 
Standby Current (CMOS) Voc = 5.5V, CS =0V 100 uA 
Vi. -0.3 0.8 у 
Input Voltage Levels Vis 20 Veo 03 v 
Vo. lo. = 2.1mA 0.4 V 
Output Voltage Levels Von lon = — 400A 24 ү 
Input Leakage Current lu Vin=5.5V 10: ҺА 
Output Leakage Current Мот = 5.5V, CS = OV pA 











INSTRUCTION SET FOR MODE SELECTION 






































Address Comment 
A3A2A1A0 Read register АЗА2А1АО 
A3A2A1A0 E Write register A3A2A1A0 
A3A2A1A0 Erase register A3A2A1A0 
XXXX Erase/Write enable 
XXXX Erase/Write disable 
XXXX Erase all registers 
XXXX - Write all registers 
The KM93C07 provides Z instia ts e shown. Note that all the instructi; сз tst soa tare L ane 
te next B bits сапу the 4-bit ΟΡ ode and the 4-bit address for 1 of 16. To tut reget? 
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KM93C07 CMOS EEPROM 





AC TEST CONDITIONS 





















Input Pulse Levels 0.45 to 2.4V 
Input Rise and Fall Times 20 ns 
Input and Output Timing Levels 0.8V and 2.0V 









Output Load 1 TTL Gate and C, = 100pF 


AC OPERATING CHARACTERISTICS (т, =0°C to 70°C, Усс = 5У + 10%, unless otherwise noted.) 








Parameter Test Conditions 


SK Frequency 

SK High Time 

SK Low Time 

Chip Select Setup Time 
Chip Select Hold Time 
Data Setup Time 

Data Hold Time 

Output High Delay Time Vor = 0.8V, Мон = 2.0V 
Output Low Delay Time {роо Vu = 0.45У, Мн = 24V 
Program Cycle Time tew 
Min CS Low Time tes 


Rising Edge of CS to t 
Status Valid Зу 
Falling Edge of CS 
to Dour TRI-STATE 
Note 1: The SK frequency spec, specifies a minimum SK clock period of 4и5, therefore in a SK clock cycle 
{кн + tsk must be greater than or equal to 4us. 
e.q., if tsk. = 1us then the minimum іскн = 3us in order to meet the SK frequency specification. 
Note 2: CS must be brought low for a minimum 1ys(tcs) between consecutive instruction cycles. 


TIMING DIAGRAMS 
SYNCHRONOUS DATA TIMING 















































— 













































Уін 
SK 
Vit 
Vin (V nM YY V V NV N УУХ 
XC XX XX C - 15 ХХХ 
н ч — 1222228 4 
Мн L 
cs 
Уһ i | 
=] {рро =A tPot 
Уон 
DO 
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TIMING DIAGRAMS (continued) INSTRUCTION TIMING 


READ 


WRITE 


ge 


ERASE 


EWEN 
EWDS 


WRAL 


Yami ο ο εξ 


ERAL 










αὶ " N У AKG CIEN 4 νο 


TRI-STATE 


oo ms ο СКБ) 


toH, tH 


TRI-STATE 


ΕΠΙ ΠΕ EIE 
E: Ig e ——n бет; STANDBY 


Di τν ο 3 NXXXXXY А) (Ao СЗ Coo Y 


TRI-STATE 
po——ə——— s o T 















CHECK 
STATUS 


Е t 1 TNO As ДА N 
TRI-STAGE 


TRISTAGE 
44 








SK 
STANDBY 
cs 
D πο, 
ENABLE = 11 
DISABLE - 00 


TANDBY 
CHECK 5 


5ТАТ05 


TRI-STAGE 
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KM93C07 





CMOS EEPROM 





DEVICE OPERATION 


The KM93C07 is 256 bit CMOS serial ΙΟ EEPROM used 
with microcontrollers for nonvolatile memory applica- 
tions. The on-chip programming voltage generator al- 
lows user to use a single 5V power supply. The erase 
and write cycle of the KM93C07 is self-timed with 
ready/busy status of the chip indicated at the DO pin. 
All the operations of the chip is proceeded by a four OP 
code bits, facilitating inherent protection against false 
write. The DO pin is tri-state except for the read period 
and the ready/busy indication period to eliminated bus 
contention. 


READ 


After a read instruction and address set is received, low 
to high transition of the SK clock produces output data 
at DO pin. A dummy bit (logical “0”) proceeds the 16 
bit data output string. 


EWEN /EWDS 


The KM93C07 is at the erase/write disable (EWDS) state 
during power-up period to protect against accidental dis- 
turb. After the power up period, the erase/write opera- 
tion must be proceeded by an erase/write enable (EWEN) 
operation. The erase/write enable (EWEN) mode is main- 
tained until a erase/write disable (EWDS) operation is 
executed or Мос is removed from the part. Execution of 
READ operation is independent of both EWEN and 
EWDS instructions. 


ERASE 


Before a write cycle, an erase cycle need to be operated 
to reset the EEPROM celis to the “erase” state. The chip 
starts a self-timed erase cycle by dropping CS low af- 


ter an erase instruction and address set is input. The 
chip’s ready/busy status is indicated at the DO pin by 
bringing CS high during erase cycle. 

WRITE 


The write operation is started by sequentially loading 
its instruction, address, and data set. After the last bit 
of data is input on the DI pin, CS must be brought low 
before the rising edge of the SK clock. This falling edge 
of CS initiates the self-timed write cycle. Like the erase 
operation, write cycle has the ready/busy function. 


ERAL (chip erase) 


Entire memory array is erased, i.e., logical “1” state, by 
this chip erase (ERAL) operation. The chip erase cycle 
is identical to the erase cycle except for different OP 
code. 


WRAL (chip write) 


The entire array need to be erased before this chip write 
mode operation. Data given during this mode are writ- 
ten to all cells in the corresponding column simul- 
taneously. 


READY / BUSY 


The ready/busy status of KM93C07 during all the self- 
timed programming cycle (erase, write, chip erase, chip 
write) is indicated at DO pin. Bringing CS pin high, af- 
ter the self-timed programming cycle is initiated, will 
produces logic ‘0’ at DO pin if the chip is still program- 
ming and logic ‘1’ if the programming cycle is com- 
pleted. 
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KM93C07 ' . CMOS EEPROM 





PACKAGE DIMENSIONS 
8 PIN PLASTIC DUAL IN LINE PACKAGE unit; inches (millimeters) 


- 0.360 (9.14) Ἴ . | ЖЕ 





0.372 (9.45) 


















0.300 (7.62) 
ТҮР 


0.240 (6.10) 
0.260 (6.60) 











0.008 (0.20) 
0.012 (0.30) 








0.139 (3.53) 
0.170 (4.32) 












0.125 (3.18) 
0.149 (3.78) 














0.100 (2.54) | | 

πρ epe pe 
0.016 (0.41) 0.020 (0.51) 
0.020 (0.51) | 0.040 (1.02) 
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KM93C46 CMOS EEPROM 





1K Bit Serial Electrically Erasable PROM 


FEATURES GENERAL DESCRIPTION 





* Operating temperature range The KM93C46 is a CMOS 5V Only 1,024 bit non- 
— KM93C46: Commercial volatile, sequential EEPROM. It is fabricated with the 
— KM93C46I: Industrial well defined floating gate CMOS technology using 

* Single 5 Volt supply Folwer-Nordheim tunneling for erasing and 

* High performance advanced CMOS technology programming. 

— Reliable floating gate technology The KM93C46 is organized as 64 registers of 16 bits 

* 64 x 16 serial read/write memory each, which can be read/written serially by a 

* TTL compatible microprocessor. It operates in a self-timed mode with 

* Low power dissipation the DO pin indicating the READY/BUSY status of the 
— Standby current: 250μΑ (TTL) device. 

— Active current: 5 mA (TTL) The КМ93С46 is designed for applications up to 

* Enhanced write protection 10,000 erase/write cycles per byte and over 10 years of 

° Self-timed programming cycle data retention. 


* Device status signal during programming 
* 10,000 Cycle Endurance 
* Available in plastic DIP and SOP 











FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 
DIP 
[s] | safo Y dave 
sk [2] N.C. 
Di [3] [6] N.C. 
Dol 4] [5] GND 
KM93C46 KM93C46G 
KM93C46l 65646) 






INSTRUCTION 
REGISTER 

INSTRUCTION 
DECODER 










Chip Select 
Serial Data Clock 
| Serial Data Input 


















Serial Data Output 





No Connection 





Power Supply 





Ground 
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KM93C46 CMOS EEPROM 
ABSOLUTE MAXIMUM RATINGS* 







Parameter 

















Voltage on Any Pin Relative to Vss —0.3 to 7.0 
Commercial —10to +85 
Temperature Under Bias - Toias 
Industrial | | —65 to +125 




















Storage Temperature —65 to +125 


*Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should 
be restricted to the conditions as detailed in the operational sections of the data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 


KM93C45 T,=0 to 70°C, Voltages referenced to Vss 
KM93C46l T, = — 40 to 85°C, Voltages referenced to Vss 





Parameter 


Supply Voltage 





I Supply Voltage 








Input High Voltage, all inputs 








Input Low Voltage, all inputs 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 





























































































Parameter Test Condition Min Max Unit 
Operating Voltage 4.5 5.5 V 
Operating Current (DC) Vcc = 5.5V, CS = 2.0V, SK =2.0V 1 mA 
Operating Current (AC) Усс = 5.5V, fsx = 250KHz 5 mA 
Standby Current (TTL) Vec = 5.5V, CS =0.8V 250 | нА 
Standby Current (CMOS) Vcc = 5.5V, CS 20V 100 ҺА 
Input Voltage Levels . p ras Y 
Output Voltage Levels Ber D X δ 04 ү, 
Input Leakage Current Vin = 5.5V 10 uA 
Output Leakage Current Vour = 5.5V, CS =0V 10 ҺА 

Note: Minimum Усс for READ operation is 2.7V with minimum Vo, 1.5У 
INSTRUCTION SET FOR MODE SELECTION 
Instruction SB OP Code Address Data Comment 
READ d 10 A5A4A3A2A1A0 Dour Read register ASA4A3A2A1A0 
WRITE ul 1 01 A5A4A3A2A1A0 D15-DO Write register A5SA4A3A2A1A0 
| ERASE 1 11 A5A4A3A2A1A0 - Erase register ASA4A3A2A1A0 
EWEN 1 00 11ХХХХ — Erase/Write enable 
EWDS 1 | o OOXXXX = | EraselWrite disable 
ERAL 1 00 10XXXX Erase all registers 
| WRAL 01XXXX Write all registers 




















The KM93C46 provides 7 instructions as shown. Note that all the instructions start with a logic “1” start bit, and 
the next 8 bits carry the 2-bit.OP code and the 6-bit address for 1 of 64, 16-bit register. 
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KM93C46 CMOS EEPROM 





AC TEST CONDITIONS 


Input Pulse Levels 0.45 to 2.4V 





Input Rise and Fall Times 20 ns 











Input and Output Timing Levels 0.8V and 2.0V 
Output Load 1 TTL Gate and C, = 100pF 


AC OPERATING CHARACTERISTICS 
KM93C46 T,=0°C to 70°С, Мос = 5V + 10%, unless otherwise noted. 
KM93C46l T, = — 40°С to 85°C, Vcc δν x 10%, unless otherwise noted. 


SK Frequency 
SK High Time 
SK Low Time 










































































































Chip Select Setup Time 

Chip Select Hold Time 

Data Setup Time 0.4 | s 
Data Hold Time : 0.4 uS 
Output High Delay Time Vo. = 0.8V, Мон = 2.0V 2 us 
Output Low Delay Time Μι = 0.45V, Мн = 2.4У 2 u$ 
Self-Timed Program Cycle Time tew 10 ms 
Min CS Low Time tcs 1 uS 
ода Edge of CS to is 1 us 

atus Valid ENT EUER E 

πε = “| 















Note 1: The SK frequency spec, specifies а minimum SK clock period of 4us, therefore іп a SK clock cycle 
tskH + tsk. must be greater than or equal to 4и5. 
e.q., if ts = 1и5 then the minimum {кн = 3us in order to meet the SK frequency specification. 

Note 2: CS must be brought low for a minimum 1,s(tcs) between consecutive instruction cycles. 


TIMING DIAGRAMS 
SYNCHRONOUS DATA TIMING 































p 
Vin 

SK 
Vin 

ο "RRR | CES KERR 
у. ROR (950 2555009 

tss | | rie 

Мн 2 

cs 
γι ς | 

=] : tPpo ENDE ἴροι 

VoH 

DO 











KM93C46 CMOS EEPROM 





TIMING DIAGRAMS (continued) 


INSTRUCTION TIMING 





EWEN 
EWDS i / —k STANDBY 


1 0 0 


ENABLE = 11 
DISABLE = 00 




















CHECK 


STATUS 
| — + NEE 


TRI-STATE 






ERAL CHECK 


STATUS 






UH TRISTATE 
TRI-STATE 












CHECK 
STATUS 


ty 





READY, 
TRI-STATE 
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KM93C46 





CMOS EEPROM 





DEVICE OPERATION 


The KM93C46 is a 1K bit CMOS serial ΙΟ EEPROM used 
with microcontrollers for non-volatile memory applica- 
tions. The on-chip programming voltage generator al- 
lows user to use a single 5V power supply. The erase 
and write cycle of the KM93C46 is self-timed with 
ready/busy status of the chip indicated at the DO pin. 
All the operations of the chip is proceeded by a two OP 
code bits, facilitating inherent protection against false 
write. The DO pin is in tri-state except for the read peri- 
od and the ready/busy indication period to eliminate bus 
contention. š 


READ 


After a read instruction and address set is received, low 
to high transition of the SK clock produces output data 
at DO pin. A dummy bit (logical “0”) proceeds the 16 
bit data output string. 


EWEN/EWDS 


The KM93C46 is at the erase/write disable (EWDS) state 
during power-up period to protect against accidental dis- 
turb. After the power up period, the erase/write opera- 
tion must be proceeded by an erase/write enable (EWEN) 
operation. The erase/write enable (EWEN) mode is main- 
tained until a erase/write disable (EWDS) operation is 
executed or Voc is removed from the part. Execution of 
READ operation is independent of both EWEN and 
EWDS instructions. 


ERASE 


Before a write cycle, an erase cycle need to be operated 
to reset the EEPROM cells to the "erase" state. The chip 
starts the self-timed erase cycle by dropping CS low af- 
ter an erase instruction and address set is input. The 
chip's ready/busy status is indicated at the DO pin by 
bringing CS high during erase cycle. 





WRITE 


The write operation is started by sequentially loading 
its instruction, address, and data set. After the last bit 
of data is input on the DI pin, CS must be brought low 
before the rising edge of the SK clock. This falling edge 
of CS initiates the self-timed write cycle. Like the erase 
operation, write cycle has the ready/busy function. 


ERAL (chip erase) 


Entire memory array is erased, i.e., logical “1” state, by 
this chip erase (ERAL) operation. The chip erase cycle 
is identical to the erase cycle except for different OP 
code. 


WRAL (chip write) 


The entire array need to be erased before this thip write 
mode operation. Data given during this mode are writ- 
ten to all cells in the corresponding column simul- 
taneously. 


READY / BUSY 


The ready/busy status of KM93C46 during all the self- 
timed programming cycle (erase, write, chip erase, chip 
write) is indicated at DO pin. Bringing CS pin high, af- 
ter the self-timed programming cycle is initiated, will 
produces logic ‘0’ at DO pin if the chip is still program- 
ming and logic ‘1’ if the programming cycle is com- 
pleted. 


The KM93C46 has extended READ Vcc margin. READ 
operation is functional at Vcc 5.5-2.7V. AC/DC 
parameters at this Vcc range meet values given in this 
spec except for Мон = 1.5V at Усс- 2.7У.. 
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KM93C46 CMOS EEPROM. 





PACKAGE DIMENSIONS " 
8 PIN PLASTIC DUAL IN LINE PACKAGE doc der: 


| 0.360 (9.14) 


|- 0.372 (9.45) { p 
[| БЕ КЕЗБЕ 


0 ~ 10° 
0.240 (6.10) 
0.260 (6.60) 


0.045 (1.14) 
0.065 (1.65) 














0.300 (7.62) 
















0.008 (0.20) 
0.012 (0.30) 
0.139 (3.53) 
0.170 (4.32) 








0.125 (3.18) 
0.149 (3.78) 


0.100 (2.54) | 
ТҮР | 







0.020 (0.51) 
0.040 (1.02) 








0.016 (0.41) 
0.020 (0.51) 


8 PIN PLASTIC SMALL OUT LINE PACKAGE 


0.016 (0.41) 


0.0350(0.89) 







0.150 (3.81) 
0.157 (3.99) 


0.0138 (0.35) 
| 0.0192 (0.49) 


0.0059 (0.15) 
0.0098 (0.25) 





0.188 (4.78) 


0.050 (1.27) 
TYP 
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0.060 (1.52) 
0.073 (1.85) 
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KM28C16/KM28C17 


CMOS EEPROM 
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2K x 8 Bit CMOS Electrically Erasable PROM 


FEATURES 


* Operating Temperature Range 
— KM28C16/KM28C17: Commercial 
— KM28C16I/KM28C17I: Industrial 

* Simple Byte Write 
— Single TTL Level Write Signal 
— Latched Address and Data 
— Automatic Write Timing 
— Automatic Internal Erase-Before-Write 
— Ready/Busy Output Pin (KM28C17) 
— Data-Polling and Verification 

• 32-byte page Write 2ms max 
— Effective 62.5us/byte write 

* Enhanced Write Protection 

* Single 5 volt Supply 

* Fast Access Time: 150ns 

© Power: 100A —Standby (max) 

30mA — Operating (max) 


* Two Line Control-Eliminates Bus Contention 


* 10,000 Cycle Endurance 
* JEDEC Byte-wide Memory Pinput 


FUNCTIONAL BLOCK DIAGRAM 


Page Buffers 













X 
Buffers 
Latches 
and 16,384 Bit 
Decoder EEPROM 
Memory 
Array 





Y 
Buffers 
‘Latches 
and 
Decoder 














VO Buffers 
and Latches 
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GENERAL DESCRIPTION 


The КМ28С16/С17 is a 2,048 x 8 bit Electrically Eras- 
able Programmable Read Only Memory. Its data can be 
modified using simple TTL level signals and a single 
5 volt power supply. 


Writing data into the KM28C16/C17 is very simple. The 
internally self-timed writing cycle latches both address 
and data to provide a free system bus during the 2ms 
(max) write period. A 32-byte page write enables an en- 
tire chip written in 128ms. 


The KM28C16/C17 features Data-polling, which ena- 
bles the EEPROM to signal the processor that a write 
operation is complete without requiring the use of any 
external hardware. The KM28C17 features Read/Busy 
which is a hardware scheme to signal the status of the 
write operation and is especially useful in interrupt 
driven systems. 


The KM28C16/C17 is fabricated with the well defined 
floating-gate CMOS technology using Fowler-Nordheim 
tunneling for erasing and programming. 


PIN CONFIGURATION 


KM28C16 
















































Io ~ VO? Pin Name 
pos Av Aw Address Inputs 
TS RDYIBSY OO, Data Inputs/Outputs 
CE Chip Enable 
KM28C17 — 
OE Output Enable 
WE Write Enable 
ROY/BSY Ready/Busy Output 
N.C. No Connection 
Vcc +5V 
GND Ground 
i 266 








KM28C16/KM28C17 CMOS EEPROM 





ELECTRICAL CHARACTERISTICS 






































Parameter Symbol Rating Unit 
Voltage on Any Pin Relative to Vss Vin -0.3 to 7.0 V 
Commercial —10 to +85 °G | 
Temperature Under Bias Tbias 
Industrial —65 to + 125 °G 
Storage Temperature Tstg T —65 to + 125 °C 
Short Circuit Output Current los 5 mA 





* Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 
KM28C16/C17: Voltage reference їо Vss, Ta=0°C to + 70°С 
KM28C161/C171I: Voltage reference to Vss, Ta= – 40°С to +85°C 




















Parameter 
Supply Voltage ν 
Supply Voltage V 
Input High Voltage, all Inputs | Ун 20 | — | мушз | у 
Input Low Voltage, all Inputs γι -0.3 — 0.8 V 


DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


































































Parameter Test Conditions 
CE-OE-V,, МЕ = Мн 
Operating Current lec All I/O's = OPEN — 30 mA 
All Addresses* (note 1) B | 
CE=Vin 
Standby Current (TTL) Ilse: All l/O's = OPEN 1 mA 
Standby Current (CMOS) Ее СЕ D OBEN = 100 ҺА 
Input Leakage Current lu Мн = 0 to 5.5V - 10 uA 
Output Leakage Current luo Vour = 0 to 5.5V — 10 uA 
Output High Voltage Level Мон Іон = — 4004A 2.4 — V 
Output Low Voltage Level Vor lo. = 2.1mA — 0.4 у 
Write Inhibit Vcc Level 














* Note 1. All addresses toggling from Vi, to Vin at 6.7МН2 


CAPACITANCE (т, – 25°C, Vcc 55V, t= 1.0 MHz) 


Input/Output Capacitance 
Input Capacitance 











Note: Capacitance is periodically sampled and not 100% tested. 
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KM28C16/KM28C17 CMOS EEPROM 





MODE SELECTION 


Active 
Write Active 
DATA-Polling =D, Active 
Standby & Write Inhibit igh- Standby 
Write Inhibit — 
Write Inhibit = 


























x< > Le ү Q 
m 











AC CHARACTERISTICS 
KM28C16/C17: T4 —0*C to +70°C, Vcc = 5V + 10%, unless otherwise noted. 
KM28C161/C17l: Ta = — 40°С to +85°C, Voc = 5V + 10%, unless otherwise noted. 


TEST CONDITIONS 


Input Pulse Levels 0.45 to 2.4V 





Input Rise and Fall Times 20 ns 
Input and Output Timing Levels 0.8V and 2.0V 
Output Load 1 TTL Gate and C, = 100pF 














READ CYCLE 
















KM28C16-15 KM28C16-20 KM28C16-25 












KM28C161-15 | КМ28С16І-20 | KM28C161-25 
Parameter Symbol KM28C17-15 KM28C17-20 KM28C17-25 Unit 
KM28C171-15 | KM28C171-20 | KM28C171-25 
T 
Min Max 















Read Cycle Time 





Chip Enable Access Time 
Address Access Time 
Output Enable Access Time 


Output or Chip Disable to 

Output High-Z 

Output Hold from Address Change, 
Chip Disable, or Output Disable 
Whichever Occurs First 
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KM28C16/KM28C17 CMOS EEPROM 





WRITE CYCLE 


Write Cycle Time 

Address Set-Up Time 
Address Hoid Time 

Write Set-Up Time 

Write Hold Time 

CE Pulse Width 

Output Enable Set-Up Time 


























Output Enable Hold Time 

WE Pulse Width twe 100 

Data Set-Up Time 50 ns 
μη — | ы | t [| | m | 

Time to Device Busy tos 100 

Byte Load Cycle Time 02 100 us 
κος = eee ERE НЕЕ T 


Note: The timer for tac is reset at a falling edge of WE and starts at a rising edge of WE. 


























TIMING DIAGRAMS 
READ CYCLE WE = V 





ADD 
CE 
ОЕ 
[oL] |е 
Pon νά nsn νά ss B 
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KM28C16/KM28C17 


. CMOS EEPROM 





TIMING DIAGRAMS (Continued) 
WE CONTROLLED WRITE CYCLE 





-iwc- 
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οδό οδόν 
OE 
WE 
Dout 
tos ін 
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Dm ОУУ УО (ЕКІГЕ 50560 
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tens tawa [-——— — 
READY/BUSY 


CE CONTROLLED WRITE 
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КМ28С16/КМ28С17 CMOS EEPROM 





TIMING DIAGRAMS (continued) 
PAGE MODE WRITE (WE CONTROLLED WRITE CYCLE) 




































































XXX XXX WAAAY DAN 
» А o AX =, (л IRD 
tas H tAH | 
BE XXX ЗУУХ) 3 
AOD XX AY 
tes 
4 «АААЛЛ/УАЛ/ “АА? 
i QAWAY 
toes -- 
WE 
ΙΛΛΛΛΛΛΛΛΛΛ) VY) 
pata RY RROD 
“NOTE 1. tBWR 
READY/BUSY 
| 



















VV AASV (ЖА) 

ADD COXIN 
Am XXX VY X XXX (X x 
WE š A & X ^A ХҚО 

ҸҖААЛАААА/ 
7 RY) 
δε 
DATA 
READY/BUSY 
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KM28C16/KM28C17 


CMOS EEPROM 





DEVICE OPERATION 


READ 

Reading data from the KM28C16/C17 is similar to read- 
ing data from a SRAM. A read cycle occurs when WE 
is high and CE and OE are low. If either CE or OE goes 
high the read cycle is terminated. This two line control 
eliminates bus contention in a system environment. The 
Data I/O pins are in the high impedance state whenever 
OE or CE is high. 


WRITE 
Writing data into the KM28C16/C17 is easy. Only a sin- 
gle 5V supply and TTL level signals are required. The 
on-chip data latches, address latches, high voltage 
generator, and fully self-timed control logic make writ- 
ing as easy as writing to a SRAM. 
**** BYTE WRITE MODE **** 
The byte write mode of the KM28C16/C17 is only a part 
of the page write mode. A single byte data loading fol- 
lowed by a tac time-out and by a nonvolatile write cy- 
cle will complete a byte mode write. In this mode, the 
write is exactly identical to that of the KM28C16/C17. 
**** PAGE WRITE MODE **** 
The KM28C16/C17 allows up to 32 byte to be written in 
a single page write cycle. A page write cycle consists 
of a data loading period, in which from 1 to 32 byte data 
are loaded into the КМ28С16/С17 internal registers and 
a nonvolatile write period, in which the loaded data in 
the registers are written to the EEPROM cells of the 
selected page. 


Data are loaded into the KM28C16/C17 by sequentially 
pulsing WE with CE low and OE high. On each WE, ad- 
dress is latched on the falling edge of the WE and data 
is latched on the rising edge of the WE. The data can 
be loaded in any “Y” address order and can be renewed 
in a data loading period. 


Since the timer for the data loading period (іс) is reset 
at the falling edge of WE and starts at every rising edge 
of WE, the only requirement on WE to continue the data 
loading is that the interval between WE pulses does not 
exceed the maximum {вс (1004s). If OE goes Low dur- 
ing the data loading period, further attempt to load the 
data wil! be ignored because the external WE signal is 
blocked by OE signal internally. Consequently, the taic 
timer is not reset by the external WE pulse if OE is low. 


The page address for the nonvolatile write is the "X" 
address (А-А) latched on the last WE. The nonvola- 
tile write period consists of an erase cycle and a pro- 
gram cycle. During the erase cycle, the existing data 
of the locations being addressed are erased. The new 


data latched at the register are written into the location 
during the program cycle. Note that only the addressed 
location in a page are rewritten during a page write 
cycle. 


The KM28C16/C17 also supports CE controlled write cy- 
cle. That means CE can be used to latch address and 
data as well as WE. 


STANDBY 

Power consumption is reduced to less than 1004A by 
deselecting the device with a high input on CE. 
Whenever CE is high, the device is in the standby mode 
апа О-О; are in the high impedance state, regard- 
less of the state of OE or WE. 


DATA PROTECTION 

Features have been designed into the KM28C16/C17 that 
prevent unwanted write cycles during power supply tran- 
sitions and system noise periods. 


The KM28C16/C17 has a protection feature against WE 
noises: a WE noise the width shorter than 20ns (typ.) 
will not start any unwanted write cycle. 

Write cycles are also inhibited when Vcc is less than 
Vwi = 3.8 volts, the Write Inhibits ος level. 

During power-up, the KM28C17 automaticaily prevents 
any write operation for a period of 2ms (typ.) after Vcc 
reaches the Vw level. This will provide the system with 
sufficient time to bring WE and CE to a high level be- 
fore a write can occur. Read cycles can be executed dur- 
ing this initialization period. Holding either OE low or 
WE high or CE high during power-on and power-off will 
inhibit inadvertent writes. 


DATA POLLING 

The KM28C16/C17 features DATA-Polling at 1/0; to de- 
tect the completion of a write cycle using a simple read 
and compare operation. Such a scheme does not require 
any external hardware. Reading the device at any time 
during a write operation will produce, at Ι/Ο7, an invert- 
ed value of last data loaded into the EEPROM (I/Oo-l/Og 
are at the high impedance state). True data will be 
produced at all ГО’ once the write cycle has been com- 
pleted. 
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DEVICE OPERATION 


READY/BUSY 

The KM28C17 has a Ready/Busy output on pin 1 
that indicates when the write cycle is complete. The pin 
is normally high except when a write cycle is in 
progress, in which case the pin is low. 

The Ready/Busy output is configured as open-drain 
driver there-by allowing two or more Ready/Busy out- 
put to be OR-tied. This pin requires an appropriate pull- 
up resistor for proper operation. The pull-up resistor 
value maybe calculated as follows. 


Voc(max)- Моцтах) _ _ 5.1V 
lo, + Ie T 21тА +I. 








RP = 


where |, is the sum of the input currents of all devices 
tied to the Ready/Busy pin. 





PACKAGE DIMENSIONS 


24 LEAD PLASTIC DUAL IN LINE PACKAGE 





ENDURANCE AND DATA RETENTION 
KM28C16/C17 is designed for applications requiring up 
to 10,000 write cycles per EEPROM byte and ten years 
of data retention. This means that each byte may be 
reliably written 10,000 times without degrading device 
operation and that the data in the byte will remain valid 
after its last write operation for ten years with or without 
power applied. 


Units: Inches (millimeters) 








--Ф 














1.260 (32.0) 
МАХ 








0.1 (2.54) 


d (1.52) 


TYP 





_ 0.014 (0.36) 
7 0.022 (0.56) 









МАХ 


= 
ἘΝ 
ю ја. 
zl 
ΞΕ 
8 
о 


0.55 (14.0) 





š 


| 0.008 (0.20) ] 


0.012 (0.30) 


0.145 (3.68) 


| 0.155 (3.93) 


4 


.120 (3.05) 
] MIN 
0.020 (0.51) 


MIN 
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КМ28С16/КМ28С17 CMOS EEPROM 


PACKAGE DIMENSIONS 
28 LEAD PLASTIC DUAL IN LINE PACKAGE Units: Inches (millimeters) 


! ee 















0.55 (14.0) 
0.60 (15.24) 





















hp πη πη ЫЛАКАБЫ АЛГ πη 
-1.465 (37.2) жыз] 
| МАХ 0.008 (0.20) / 
0.012 (0.30) 

у това 
F1 a HAPAN Π 0.200 (5.08) 
0.120 (3.05) 

MIN 

= 4 0.014 (0.36) 0.020 (0.51) 

0.043 (1.10) 











0.1 (2.54) 
TYP 0.022 (0.56) , MIN 
0.060 (1.52) 
32 PIN PLASTIC LEADLED CHIP CARRIER q 025 (3. 
0.485 (12.32) pares ' 











0.495 (12.57) 

0.449 (11.41) 
0.453 

LLL 


0.015 MIN. (0.381) 





0.045 (1.143) 








0.013 (0.33) 
0.021 (0.53) 


0.010 (0.254) 
0.078 (1.981) 


0.095 (2.413) 





0.549 (13.95) 


0.553 (14.05) 
0.585 (14.86) 


0.595 (15.11) 














0.055 (1.40) 
0.490 (12.45) 
0.530 (13.46) 


0.400 REF 








0.390 (9.91) 
0.430 (10.92) 
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КМ28С64/КМ28С65 


СМО5 ЕЕРНОМ 





8K x 8 Bit CMOS Electrically Erasable PROM 


FEATURES 


* Operating Temperature Range 
— КМ28С64/КМ28С65: Commercial 
— КМ28С641/КМ28С65і: Industrial 
* Simple Byte Write 
— Single TTL Level Write Signal 
— Latched Address and Data 
— Automatic Write Timing 
— Automatic Internal Erase-Before-Write 
— Ready/Busy Output Pin (KM28C65) 
— Data Polling and Verification 
* 32-byte page Write 5ms (max.) 
— Effective 150,s/byte write 
* Enhanced Write Protection 
* Single 5 voit Supply 
* Fast Access Time: 200ns 
© Power: 100,A—Standby (max) 
30mA —Operating (max) 


* Two Line Control-Eliminates Bus Contention 


* 10,000 Cycle Endurance 
* JEDEC Byte-wide Memory Pinput 


FUNCTIONAL BLOCK DIAGRAM 
































GENERAL DESCRIPTION 


The KM28C64/C65 is a 8,192 x 8 bit Electrically Eras- 
able Programmable Read Only Memory. Its data can be 
modified using simple TTL level signals and a single 
5 volt power supply. 


Writing data into the KM28C64/C65 is very simple. The 
internally self-timed writing cycle latches both address 
and data to provide a free system bus during the 5ms 
(max) write period. A 32-byte page write enables an en- 
tire chip written in 1.3 second. 


The KM28C64/C65 features Data-polling, which ena- 
bies the EEPROM to signal the processor that a write 
operation is complete without requiring the use of any 
external hardware. The KM28C65 features Read/Busy 
which is a hardware scheme to signal the status of the 
write operation and is especially useful in interrupt 
driven systems. 


The KM28C64/C65 is fabricated with the well defined 
floating-gate CMOS technology using Fowler-Nordheim 
tunneling for erasing and programming. 


PIN CONFIGURATION 









































RDY/BSY 
or Ν.Ο. 
x Page Buffers hie 
Buffers 
Latches AT 
and AG 
Decoder 65.536 Bit A5 š 
EEPROM Ad A 
Memory A9 
Array ^3 А11 
А2 N.C. 
Y ΑἹ БЕ; 
Buffers 
Latches A0 СЕ 
апа ШО Buffers μου Vo? 
and Latches 106 
Decoder 01 
V02 
GND 
I/Oo - I/07 
Control 
Logic АсАт2 Address Inputs 
and 
Timing RDY/BSY ΠΟΣΟ; Data Inputs/Outputs 
Chip Enable 
Output Enable 
Write Enable 
Ready/Busy Output 
No Connection 
+5V 
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KM28C64/KM28C65 CMOS EEPROM 





ELECTRICAL CHARACTERISTICS 







Parameter 






—0. to 7.0 
Commercial —10 to +85 
Industrial —65 to +125 
Storage Temperature —65 to + 125 
Short Circuit Output Current 





Voltage on Any Pin Relative to Vss 











Temperature Under Bias 











* Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 
KM28C64/C65: Voltage reference to Vss, ТА=0°С to + 70°С 
KM28C64I/C65l: Voltage reference to Vss, Ta = —40*C to +85°C 


Supply Voltage 





Supply Voltage 





Input High Voltage, all Inputs 
Input Low Voltage, all Inputs 








DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


CE = OE = Vu, МЕ = Мн 
Operating Current all IIO's = open 
all addresses* (NOTE 1) 


СЕ =Ун 
all I/O's = open 


CE- Vcc - 02 
all /O’s = open 


Input Leakage Current Vin=0 to 5.5V 
Output Leakage Current Vout = 0 to 5.5V 
Output High Voltage Level lon = — 4004A 
Output Low Voltage Level lo. 2 2.1mA 
Write Inhibit Vcc Level 





Standby Current (TTL) 





Standby Current (CMOS) 



































* Note 1. All addresses toggling from Vi. to Мн at 5MHz 
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CMOS EEPROM 





CAPACITANCE (т, -25C, Voc - 5%, f= 1.0 MHz) 





Vio = OV 











Note: Capacitance is periodically ‘sampled and not 100% tested. 


MODE SELECTION 





Vin = OV 


Input/Output Capacitance = 
Input Capacitance 




















yo Power 

Read Dout Active 
Write Dn Active 
DATA-Polling /0; = 0; Active 
Standby & Write Inhibit High-Z Standby 
Write Inhibit — — 
Write Inhibit — — 

AC CHARACTERISTICS 

KM28C64/C65: Тл 2 0*C to + 70°С, Vec=5V+10%, unless otherwise noted. 

КМ28С641/С651: T, = – 40°C to + 85°С, Усс = 5V + 10%, unless otherwise noted. 

TEST CONDITIONS 

Parameter i Value 























Input Pulse Levels 0.45 to 2.4V 
Input Rise and Fall Times | 20 ns 
Input and Output Timing Levels | 0.8V and 2.0V 














Parameter 









Read Cycle Time 








Chip Enable Access Time 






КМ28С641-20 KM28C64I-25 
Symbol КМ28С65-20 KM28C65-25 Unit 
КМ28С65І-20 КМ28С65І-25 


КМ28С64-20 


Output Load 1 TTL Gate and C, = 100pF 


READ CYCLE 

















KM28C64-25 

















Address Access Time 











Output Enable Access Time 





Output or Chip Disable to 
Output High-Z 








toe 100 ns 
tor 90 ns 









Chip Disable, or Output Disable 
Whichever Occurs First 





Output Hold from Address Change, 
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KM28C64/KM28C65 CMOS EEPROM 





WRITE CYCLE 













































































Parameter 
Write Cycle Time 
Address Set-Up Time ns 
Address Hold Time ns 
Write Set-Up Time — ns 
Write Hold Time Ἢ Е пз 
GE Pulse Width ο ns | 
Output Enable Set-Up Time ns | 
Output Enable Hold Time ns | 
WE Pulse Width Ἢ ns 
Data Set-Up Time ns 
DataHoldTime ΘΟ. ü ns 
Time to Device Busy — — hu С 
Busy to Write Recovery Time | ns 
Byte Load Cycle Time | | 
Last Byte Loaded to Data Polling 


Note: The timer for інс is reset at a falling edge of WE and starts at a rising edge of WE. 


TIMING DIAGRAMS I 
READ CYCLE WE- Ун 


ADD 





Dour 
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CMOS EEPROM 





TIMING DIAGRAMS (continued) 
PAGE MODE WRITE (WE CONTROLLED WRITE CYCLE) 


ADD 


DATA 


RDY/BSY 


ADD 


DATA 


RDYIBSY 











TR 
κκ) 


ХАДА) СУУЫ 
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Ay ή Apn 559 App2 


WAQ 


|-- Ан 


tas 


0000 
(ΧΧᾺ 
н 


tes 


Ne 
QU 
QUOD 


togs 








σκορ 
ο ΧΑΡΑ i 
KALL A A AENA 
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OO OK 
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CEA ARRE оро OU 
XX ο ΧΙΟ (59 WY 


OS 


2 
6000905 A 
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ἴση 
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"NOTE 1. 1/07 Outputs Diyn when the chip is read. 
l/Op-l/Og have tristate. 
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CMOS EEPROM 





DEVICE OPERATION 


READ 

Reading data from the KM28C64/C65 is similar to read- 
ing data from a SRAM. A read cycle occurs when WE 
is high and CE and OE are low. If either CE or OE goes 
high the read cycle is terminated. This two line control 
eliminates bus contention in a system environment. The 
Data I/O pins are in the high impedance state whenever 
OE or CE is high. 


WRITE 
Writing data into the KM28C64/C65 is easy. Only a sin- 
gle 5V supply and TTL level signals are required. The 
on-chip data latches, address latches, high voltage 
generator, and fully self-timed control logic make writ- 
ing as easy as writing to a SRAM. 
**** BYTE WRITE MODE **** 
The byte write mode of the KM28C64/C65 is only a part 
of the page write mode. A single byte data loading foi- 
lowed by a tac time-out and by а nonvolatile write cy- 
cle will complete a byte mode written. In this mode, the 
write is exactly identical to that of the KM2864A/65A. 
**** PAGE WRITE MODE **** 
The KM28C64/C65 allows up to 32 byte їо be written in 
a single page write cycle. A page write cycle consists 
of a data loading period, in which from 1 to 32 byte data 
are loaded into the KM28C64/C65 internal registers and 
a nonvolatile write period, in which the loaded data in 
the registers are written to the EEPROM cells of the 
selected page. 


Data are loaded into the KM28C64/C65 by sequentially 
pulsing WE with CE low and OE high. On each WE, ad- 
dress is latched on the falling edge of the WE and data 
is latched on the rising edge of the WE. The data can 
be loaded in any “Y” address order and сап be renewed 
in a data loading period. 


Since the timer for the data loading period (tac) is reset 
at the falling edge of WE and starts at every rising edge 
of WE, the only requirement on WE to continue the data 
loading is that the interval between WE pulses does not 
exceed the maximum terc (305). If OE goes Low dur- 
ing the data loading period, further attempt to load the 
data will be ignored because the external WE signal is 
blocked by OE signal internally. Consequently, the ἴδιο 
timer is not reset by the external WE pulse if OE is low. 


The page address for the nonvolatile write is the "X" 
address (Аѕ-А:2) latched on the last WE. The nonvola- 
tile write period consists of an erase cycle and a pro- 


gram cycle. During the erase cycle, the existing data 
of the locations being addressed are erased. The new 
data latched at the register are written into the locations 
during the program cycle. Note that only the addressed 
location in a page are rewritten during a page write 
cycle. 


The KM28C64/C65 also supports CE controlled write cy- 
cle. That means CE can be used to latch address and 
data as well as WE. 


STANDBY 

Power consumption is reduced to less than 100μΑ by 
deselecting the device with a high input on CE. 
Whenever CE is high, the device is in the standby mode 
and l/Oo-l/O; are in the high impedance state, regard- 
less of the state of OE or WE. 


DATA PROTECTION 

Features have been designed into the KM28C64/C65 that 
prevent unwanted write cycles during power supply tran- 
sitions and system noise periods. 


The KM28C64/C65 has a protection feature against WE 
noises: a WE noise the width shorter than 20ns (typ.) 
will not start any unwanted write cycle. 

Write cycles are also inhibited when Vcc is less than 
Vw = 3.8 volts, the Write Inhibits Vcc level. 

During power-up, the KM28C64/C65 automatically pre- 
vents any write operation for a period of 5ms (typ.) af- 
ter Vcc reaches the Vw level. This will provide the 
system with sufficient time to bring WE and CE to a high 
level before a write can occur. Read cycles can be ex- 
ecuted during this initialization period. Holding either 
OE low or WE high or CE high during power-on and 
power-off will inhibit inadvertent writes. 


DATA POLLING 

The KM28C64/C65 features DATA-Polling at I/O; to de- 
tect the completion of a write cycle using a simple read 
and compare operation. Such a scheme does not require 
any external hardware. Reading the device at any time 
during a write operation will produce, at l/O;, an invert- 
ed value of last data loaded into the EEPROM (І/Ос-1/О6 
are at the high impedance state). True data will be 
produced at all I/O’s once the write cycle has been com- 
pleted. 
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CMOS EEPROM 





DEVICE OPERATION (Continued) 


READY/BUSY 

The KM28C65 has a Ready/Busy output on pin 1 
that indicates when the write cycle is complete. The pin 
is normally high except when a write cycle is in 
progress, in which case the pin is low. 

The Ready/Busy output is configured as open-drain 
driver there-by allowing two or more Ready/Busy out- 
put to be OR-tied. This pin requires an appropriate pull- 
up resistor for proper operation. The pull-up resistor 
value maybe calculated as follows. 


RP — Ved(max) — Voi(max) _ 5.1V 
for tI. т = 24mA +L. 





where 1, is the sum of the input currents of all devices 
tied to the Ready/Busy pin. 





PACKAGE DIMENSIONS 


28 LEAD PLASTIC DUAL IN LINE PACKAGE 


ENDURANCE AND DATA RETENTION 
KM28C64/C65 is designed for applications requiring up 
to 10,000 write cycles per EEPROM byte and ten years 
of data retention. This means that each byte may be 
reliably written 10,000 times without degrading device 
operation and that the data in the byte will remain valid 
after its last write operation for ten years with or without 
power applied. 


Units: Inches (millimeters) 


lu 








| 








0.55 (14.0) 
МАХ 
0.60 (15.24) 
TYP 






















- йк» (1.10) 


0.060 (1.52) 








mE LAL ESE CLI LI od od LU 
| 1.465 (37.2) 
I MAX 3 






0.014 (0.36) 


4 0.022 (0.56) ^ MIN 





= 


0.008 (0.20) 
0.012 (0.30) 
0.155 (3.94) 
0.200 (5.08) 


0.120 (3.05) 
MIN 





0.020 (0.51) 
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PACKAGE DIMENSIONS (continues, 
32 PIN PLASTIC LEADLED CHIP CARRIER 


0.485 (12.32) 
0.495 (12.57) 
0.449 (11.41) 
0.453 (11.51) 


0.125 (3.18) 
0.140 (3.56) 


0.015 MIN, (0.381) 












0.045 (1.143) 






30° 


0.013 (0.33) 
0.021 (0.53) 


0.010 (0.254) 
0.078 (1.981) 
0.095 (2.413) 





0.585 (14.86) 





0.595 (15.11) 






0.549 (13.95) 


0.553 (14.05) 




























ç ἕξ 
ІНЕ. 
о ojo 











[A D d I 
merrt 
0.390 (9.91) 


0.430 (10.82) 
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32K x 8 Bit CMOS Electrically Erasable PROM 


FEATURES 


* Operating Temperature Range 
— KM28C256: Commercial 
— КМ28С2561: Industrial 
* Simple Byte Write 
— Single TTL Level Write Signal 
— Latched Address and Data 
— Automatic Write Timing 
— Automatic Internal Erase-Before-Write 
* 64-byte page Write 5ms (max.) 
ο Data Polling and Toggle bit 
* Single 5 volt Supply 
* Fast Access Time: 150ns 
ο Power: 100,A —Standby (max) 
60mA —Operating (max) 
* Hardware and Software Data Protection 
° Reliable CMOS Floating— Gate Technology 
— Endurance: 100,000 or 10,000 cycles 
— Data Retention: 10 years 


FUNCTIONAL BLOCK DIAGRAM 


Page Buffers 





x 
Buffers 
Latches 













262,144 Bit 







and EEPROM 
Decoder Array 
Ao- A14 
Y ECC Circuitry 






Buffers 
Latches 





VO Buffers 
and Latches 


N 2 


VO - ΙΙΟ7 







and 
Decoder 













Control 
Logic and 
Timing 






$i al 8l 





GENERAL DESCRIPTION 


The KM28C256 is a 32,768 x 8 bit Electrically Erasa- 
ble Programmable Read Only Memory. It is fabricated 
with the floating-gate CMOS technology using Fowler- 
Nordheim tunneling for erasing and programming. 


Writing data into the KM28C256 is very simple. The 
internally self-timed writing cycle latches both address 
and data to provide a free system bus during the 5ms 
(max) write period. A 64-byte page write enables an en- 
tire chip written in 2.5 second. 


The KM28C256 is also features data polling and tog- 
gle bit scheme that signal the processor the completion 
of a write cycle without requiring use of any external 
hardware. 


The KM28C256 is designed for applications up to 
100,000 write cycles per byte. Its on-chip ECC renders 
the chip endure over 100,000 write cycles without failure. 


PIN CONFIGURATION 


АоАч Address Inputs 





WO,-1/0,7 Data Inputs/Outputs 
CE Chip Enable 

Output Enable 
Write Enable 


No Connection 
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ABSOLUTE MAXIMUM RATINGS* 


Voltage on Any Pin Relative to Vss —0.3 to 7.0 
Commercial ` —10 to +85 
Industrial —65 to +125 











Temperature Under Bias 





Storage Temperature | —65 to +125 
Short Circuit Output Current 5 




















* Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 
KM28C256: Voltage reference to Vss, Ta=0°C to + 70°C 
КМ28С256і: Voltage reference to Vss, Ta= – 40°С to + 85°С 


Supply Voltage 
Supply Voltage 
Input High Voltage, all Inputs 
Input Low Voltage, all Inputs 














DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


Test Conditions 


CE = OË = Vn, WE = Vi 
Operating Current all /O's = open 
all addresses* (NOTE 1) 


CE=Vin 
all I/O's = open 


CE = Vcc - 0.2 
all /О'з = open. 


Input Leakage Current Vin=0 to 5.5V 
Output Leakage Current Vout = 0 to 5.5V 
Output High Voltage Level lou = — 4004A 
Output Low Voltage Level lo. = 2.1тА 
Write Inhibit Vcc Level 





Standby Current (TTL) 





Standby Current (CMOS) 



































* Note 1. All addresses toggling from Vi, to Vi, at 6.7MHz 





G SAMSUNG 285 


Electronics 





KM28C256 CMOS EEPROM 





CAPACITANCE (т, – 25°, Voc =5V, f 2 1.0 MHz) 


=e 6 


Input/Output Capacitance 








Input Capacitance 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 















































L L H Read Active 
L H L Write Ом Active 
L L H DATA-Polling МО; = D; Active 
H x x Standby & Write Inhibit High-Z Standby 
L L H Toggle Bit IIOs Active 

| x | L X Write Inhibit - - 
X X H Write Inhibit -- 





AC CHARACTERISTICS 
KM28C256: T,=0°C to + 70°С, Усс = 5V + 10%, unless otherwise noted. 
КМ28С256І: Ta = —40?C to +85°С, Vcc = 5V + 10%, unless otherwise noted. 


TEST CONDITIONS 







Parameter 





0.45 to 2.4V 
Input Rise and Fall Times | 20 пз 

| 0.8V and 20V | 
1 TTL Gate and C, = 100pF 


Input Pulse Levels 








Input and Output Timing Levels 
Output Load 








READ CYCLE 






















KM28C256-15 | KM28C256-20 


KM28C2561-15 КМ28С2561-20 | 
T 


KM28C256-25 
КМ28С2561-25 


Parameter 





Max 


Read Cycle Time 





Chip Enable Access Time 























Address Access Time ns 

Output Enable Access Time ns 
hip Di le t 

Output or Chip Disable to 70 Re 


Output High-Z 


Output Hold from Address Change, 
Chip Disable, or Output Disable 
Whichever Occurs First 





ns 
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KM28C256 CMOS EEPROM 





WRITE CYCLE 






Parameter 








Write Cycle Time 
Address Set-Up Time 
Address Hold Time 
Write Set-Up Time 
Write Hold Time 

CE Pulse Width 
Output Enable Set-Up Time 
Output Enable Hold Time 
WE Pulse Width 

Data Set-Up Time 

Data Hold Time 
Byte Load Cycle Time 
Last Byte Loaded to Data Polling 





ns 


















































ns 









ns 


































Note: The timer for {ыс is reset at a falling edge of WE and starts at a rising edge of WE. 


TIMING DIAGRAMS 
READ CYCLE МЕ = Ун 



















ADD 
CE 
= — taa 
ОЕ 
Sa К 
= КТР, Уу; vues. D 
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KM28C256 | CMOS EEPROM 





TIMING DIAGRAMS (continued) 
WE CONTROLLED WRITE CYCLE 





-—-— wc 











XXX 


Y VII РАР VS KAA 
RA κο 


ХААА М XXX 


—tas - tan 
= OO r ум ууруу 
ns az OOOO KXXAA ХАХАХ KO 


XX KX 


тулло YAYA YA 
toEH 590% X 54 


ADD 





m YXXXXY 
Ἔ ΧΩ αμ] XX 











ΨΑΡΑ, 
MOY 


PA KY- чөп? 











RAAN] 
5550 














ips 











"АЛАЛЛМААЛЛАЛАЛАЛЛДАЛ АДЛ ΦΗΝΝᾺΝ WAV AW ATEN At JURO 
D BREE RIX, Vaupp RIOR 





CE CONTROLLED WRITE CYCLE 





E een 





σον, CC A AK A A M Y ΧΧΧ INI AV Y YS «ΧΧΧ Ye Y 
м ЖА ООУ УО 
tas taH 
tes ter 
E VN NV CAS LA/MMA/N 
FE 555050, KER 
= MAA) VN Ἂν WAS ЛАУ ММ YYYYY A 
5. NX Е оен NOR QURE? 
———— toes —— 
XX Y МАЛЛЛЛААЛ/ 
- ὅν ORY 





вс 








Dour RY- HIGH-Z ----- 
toH E 


-tos 


NN YY SAAAAAAAAAAAAAA/ Үл, RAS AAAAASLSA/ 
он RRR van ратл 060505606 
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ае 
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KM28C256 CMOS EEPROM 





TIMING DIAGRAMS (continued) 
PAGE MODE WRITE (WE CONTROLLED WRITE CYCLE) 


ХХУУ UY К АЛАЛАЛ/УУ/ M 
о ОЖ = MON е ) (о И 



























































tas 
tAH 
== МУМ AAA) NINN ANANN ҚАЛАЛА АЛМАА) 
E A OR О ХА 
E tcH 
NES UV ον ΤΟ; 
= ανν || RY 
toEH Е 
toes 
== twp 
WE 
СЯ 
Τις аны m 
УХ \/ ΧΧΧ YXX N) (AA X) тісті 
cn С OC XTX a 
tos рс тү 
toa | “NOTE 1 
PAGE MODE WRITE (CE CONTROLLED WRITE CYCLE) 
VA CX ΚΝ; 
мо (% ROY 
СЕ IVY 
(59% 
ОЕ 
a= «ЛЛАЛАЛ/Л/У ΗΝ `/ ` 
WE ХУ 
ALYY ASA/ 
pata УУУ 





tos- 


*NOTE 1. 1/07 Outputs Dinn when the chip is read. 
V/Oo-l/Og have tristate. 
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CMOS EEPROM 





DEVICE OPERATION 


READ 

Reading data from the KM28C256 is similar to reading 
data from a SRAM. A read cycle occurs when WE is high 
and CE and OE are low. If either CE or OE goes high 
a read cycle is terminated. This two line control 
eliminates bus contention in a system environment. The 
Data I/O pins are in the high impedance state whenever 
OE or CE is high. 


STANDBY 

Current consumption is reduced to less than 1004A by 
deselecting the device with a high input on CE. 
Whenever CE is high, the device is in the standby mode 
and l/Oe-l/O; are in the high impedance state, regard- 
less of the state of OE or WE. 


WRITE 
Writing data into the KM28C256 is easy. Only a single 
5V supply and TTL level signals are required. The on- 
chip data latches, address latches, high voltage gener- 
ator, and fully self-timed control logic make writing as 
easy as writing to a SRAM. 

**** BYTE WRITE MODE **** 
The byte write mode of the KM28C256 is only a part of 
the page write mode. A single byte data loading followed 
by a tatc time-out and by a nonvolatile write cycle will 
complete a byte mode write. 

**** PAGE WRITE MODE **** 
The KM28C256 allows up to 64 byte to be written ina 
single page write cycle. A page write cycle consists of 
a data loading period, in which from 1 to 64 byte data 
are loaded into the KM28C256 internal registers and a 
nonvolatile write period, in which the loaded data in the 
registers is written to the EEPROM cells of the select- 
ed page. 


Data are loaded into the KM28C256 by sequentially puls- 
ing WE with CE low and OE high. On each WE, address 
is latched on the falling edge of the WE and data is 
latched on the rising edge of the WE. The data can be 
loaded in any “Y” address order and can be renewed 
in a data loading period. 


Since the timer for the data loading period (tac) is 
reset at the falling edge of WE and starts at every ris- 
ing edge of WE, the only requirement on WE to con- 
tinue the data loading is that the interval between WE 
pulses does not exceed the maximum teic (1504s). If 
OE goes Low during the data loading period, further at- 
tempt to load the data will be ignored because the ex- 
ternal WE signal is blocked by OE signal internally. 
Consequently, the tac timer is not reset by the exter- 
nal WE pulse if OE is low. 


The nonvolatile write starts if WE stay high for at least 
ἴβιο maximum (150ns) after the last WE low to high 
transition. The page address for the nonvolatile write 
is the "X" address (А-А) latched on the last WE. The 
nonvolatile write period consists of an erase cycle and 
a program cycle. During the erase cycle, the existing 
data of the locations being addressed during the load- 
ing period are erased. The new data latched at the 
register are written into the locations during the pro- 
gram cycle. Note that only the addressed location in a 
page are rewritten during a page write cycle. 


The KM28C256 also supports CE controlled write cy- 
cle. That means CE can be used to latch address and 
data as well as WE. 


DATA PROTECTION 

Features have been designed into the KM28C256 that 
prevent unwanted write cycles during power supply tran- 
Sitions and system noise periods. 


The KM28C256 has a protection feature against WE 
noises a WE noise the width of which shorter than 20ns 
(typ.) will not start any unwanted write cycle. Write cy- 
cles are also inhibited when Vcc is less than Vw, the 
write inhibit Vcc level. During power-up, the KM28C256 
automatically prevents any write operation for a period 
of 5ms (max.) after Vcc reaches the Vw level. This will 
protect the chip from a false write during power up tran- 
sient. Read cycles can be executed during this initiali- 
zation period. Holding either OE low or WE high or CE 
high during power-on and power-off will inhibit inadver- 
tent writes. 
**** SOFTWARE DATA PROTECTION **** 

The KM28C256 has the JEDEC standard software data 
protection scheme for enhanced protection of stored 
data. 

The scheme does not affect normal write operation if 
it is not enabled through a SDP enable software al- 
gorithm. The protection mode can be enabled by excut- 
ing a short SDP enable software algorithm, followed by 
a write operation, either a single byte write or page write 
operation. Once the protection mode is enabled, the 
KM28C256 will not write any data if the SDP enable soft- 
ware algorithm is not proceded. The data protection 
function can be disabled by excuting a SDP disable soft- 
ware algorithm. All the data and address timings for the 
SDP enable and disable are identical to those of a page 
write cycle. 

**** Programmable Write Inhibit Vcc Level **** 
Although Vw is set at 3.8V initially, the write inhibit lev- 
el is electrically programmable in the range of 3V to 4.5V. 
The nonvolatile Vy adjustment uses Samsung's 4-cell 
EE Fuse and is reprogrammable. 
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CMOS EEPROM 





DEVICE OPERATION 


DATA POLLING 
The KM28C256 features DATA-Polling at I/O; to detect 
the completion of a write cycle using a simple read and 
compare operation. Such a scheme does not require any 
external hardware. During the write period, any attempt 
to read the EEPROM will produce, at 1/07, an inverted 
data of the last data loaded in to the EEPROM. True data 
will be produced at all I/O's, once the write cycle has 
been completed. 

**** TOGGLE BIT **** 
The KM28C256 also provides toggle bit at I/O, to deter- 
mine the end of a write cycle. During the write cycle, 
subsequent attempts to read the EEPROM will toggle 
ІО from ‘1’ to Ὁ’ and ‘0’ to *1'. Once the write cycle 
is complete, the toggling will stop and valid data will 
be read. 


ENDURANCE AND DATA RETENTION 

The KM28C256 is designed for applications requiring 
up to 100,000 write cycles per byte and ten years of data 
retention. This means that each byte can be reliably writ- 
ten 100,000 times without degrading device operation, 
and that the features an on-chip Error Checking and Cor- 
rection scheme that can detect and correct any single 
bit failure in a byte. And hence, significant improve- 
ments in the endurance and data retention characteris- 
tics are achieved. 


SOFTWARE DATA PROTECTION ALGORITHM 


SDP Enable Sequence 


Load data AA 
To 
Address 5555 


Load data 55 
To 
Address 2AAA 


Load data AO 


To 
Address 5555 


Byte Write *2 


After tuc, 
write protection 
state activated *3 





Notes 1. Data Format: 1/0;-/О, (HEX) 
Address Format: Au-Ao (HEX) 


2. 1 to 64-byte of data may be loaded in random 


order. 


3. Write protection state will be activated after 


twc even if no data is written. 


4. Write protection state will be deactivated af- 


ter tuc even if no data is written. 
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*Write mode enabled 





SDP Disable Sequence 


Load data AA 
To 
Address 5555 


Load data 55 
To 
Address 2AAA 


Load data 80 
To 
Address 5555 


Load data AA 
To 
Address 5555 


Load data 55 
To 
Address 2AAA 


Load data 20 
To 
Address 5555 


Page 
Or 
Byte Write *2 


After twc, Write 
Protection State is 
Deactivated *4 
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КМ28С256 CMOS EEPROM 





PACKAGE DIMENSIONS 
28 LEAD PLASTIC DUAL IN LINE PACKAGE Units: Inches (millimeters) 


! с е 
[3 [3 LL rJ | 











0.60 (15.24) 
TYP 












v "ETETETETEIMET owe 
1.465 (37.2) 
! MAX 0.008 0.20) / 















0.012 (0.30) 
0.155 (694 
Hm ΠΠΗ 0.200 (5.08) 
0.120 (3.05) 
ΜΙΝ 
| 0014036) 0.020 (0.51) 
- ota s 0.022 (0.56) ~ MIN 
^. 0.060 (1.52) 
32 PIN PLASTIC LEADLED CHIP CARRIER 0.125 (3.18) 
0.140 (3.56) 





0.015 MIN. (0.381) 






0.485 (12.32) 
0.495 (12.57) 
449 (0140 | 0045 (1.143) 
0.453 (11.51) 
E "m 








0.013 (0.33) 
0.021 (0.53) 





0.595 (15.11) 


0.585 (14.86) 





0.549 (13.95) 


0.553 (14.05) 

















0.010 (0.254) 
0.078 (1.981) 
0.095 (2.413) 









0.490 (12.45) 


0.530 (13.46) 





0.055 (1.40) 








0.430(10.92) * 
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MASK ROM DATA SHEETS 5 








- 


1. КМ2364/КМ2365 
2. KM23128 

3. KM23216/KM23217 
Æ KM23C512 
M23C1000 

. KM23C2000 
M23C4000 










“4 OF 





Mask ROM 


ΕΞ 


KM2364 
KM2365 


Programmable 
chip select 





128K bit 


KM23128 


Programmable 
chip select 





256K bit 


512K bit 


KM23256 


KM23257 


KM23C512 


64K x8 


Programmable 
chip select 
Programmable 
Chip select 


Programmable 
output enable 





1M bit 


KM23C1000 


KM23C4000-15 
KM23C4000-20 
KM23C4000-25 





128K x8 


512K x8 
512K x8 
512K x8 








Programmable 
chip select 





Programmable 
chip select & 
output enable 
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KM2364/KM2365 


NMOS MASK ROM 





8K x8 Bit Mask ROM 


FEATURES 


* 2364/65: Non-power down 

* 2364S/65S: Automatic power down 

* Fully static operation 

* Silicon gate NMOS technology 

* Maximum access time 
2364/65-20: 200 ns 
2364/65-25: 250 ns 
2364/65-30: 300 ns 

* Programmable chip selects 

* 3-State outputs 

* Fully TTL compatible 

* Single +10% 5 volt supply 

* Pin compatible with 2564 EPROM's 

* Available in 3 temperature ranges 
2364/65 (Commercial): 0°C to 70°C 
23641/651 (Industrial): — 40°С to 85°C 
2364HR/65HR (Military: — 55°С to 125°C 


FUNCTIONAL BLOCK DIAGRAM 














ADDRESS BUFFERS 


ONTROL 
LOGIC 


| 


ROW DECODE 


GENERAL DESCRIPTION 


The KM2365/65 are mask programmable read only 
memories with 8K word by 8 bit organizations. Designed 
for ease of use, these devices require only a 5-volt sup- 
ply, are TTL compatible, and because of their totally stat- 
ic (asynchronous) operation require no clock. These 
memory devices are available in two versions. The 
2364/65 are non-power down versions where the active 
level of chip selects CS1 (on the 2364), and CS2 and CS3 
(on the 2365) are programmable and defined by the user 
to facilitate system memory expansion. The 23645 and 
2365S are standby versions offering an automatic power- 
down feature controlled by the chip enable CE input. 
When CE goes high, the device automatically powers 
down and remains in a low power standby mode as long 
as CE remains high. Also to provide easier system im- 
plementation, the active level of chip enable CE (on the 
2364S), and chip selects CS2 and CS3 (on the 2365S) 
is programmable. The KM2364 is packaged in a 24 pin 
DIP, and the 2365 is packaged in a 28 pin DIP, both with 
industry standard byte-wide JEDEC pin-outs. Optional- 
ly, the 2365 is available in a space saving 28 pin sur- 
face mounted plastic leaded chip carrier. 


Q0 Q1 Q2 Q3 04 05 Q6 07 











OUTPUT BUFFERS 


COLUMN DECOPE 


MEMORY 


ARRAY 
8Kx8 
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KM2364/KM2365 NMOS MASK ROM 





PIN CONFIGURATION 


KM2364/S 


A0 














Q1 





Address Inputs 











Data Outputs 





| Programmable Chip Select 


“Active Level (Hi, Low or Don't id 
Care) defined by user. CE, CE 





Chip Enable 
Output Enable 








ABSOLUTE MAXIMUM RATINGS (та-25%с) 


Voltage on Any Pin with Respect to WE πα Voc -0.5to 47V 
Storage Temperature То —65 to +150 © 


Stresses above "absolute maximum ratings" may result in damage to the device. Functional operation of devices 
at the "absolute maximum ratings" or above the recommended operating conditions stipulated elsewhere in this 
specification is not implied. 






RECOMMENDED OPERATING CONDITIONS 







KM2364/65 КМ23641651 KM2364H RI6SHR 










Parameter -, Units 











Supply Voitage* 





Input High Level Voltage 





Input Low Level Voltage 














Operating Ambient Temperature 


*Vcc must be applied at least 1004s before proper device operation is achieved. 
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KM2364/KM2365 NMOS MASK ROM 





STATIC ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING CONDITIONS 
(UNLESS OTHERWISE NOTED) 











Parameter Symbol Test Condition Min Typ Max Units 
Input Leakage Current lin Vin = 0V to Мос max 10 uA 
Output Leakage Current lo Vo=0.2 to Vcc тах +10 ҺА 


Chip Deselected 






































Output High Voltage Т Von Іон = — 200A 2.4 | Volts 
Output Low Voltage Vor lo, = 3.2MA 0.4 Volts 
Supply Current-Active lec Outputs Open 60 mA 
Supply Current-Standby [55 Chip Deselected 10 uA 





“Applies to KM2364S/65S Power Down Versions only. 





CAPACITANCE (Ta-25*C, f=1 MHz) 


теме D De De De 











Input Capacitance All pins except pin under test 
Output Capacitance are tied to ground 125 


Notes: Characteristics are the same for all Operating Temperature Ranges. 


AC CHARACTERISTICS 
AC CHARACTERISTICS OVER RECOMMENDED OPERATING CONDITIONS 


















































2364/65-20, 23641/651-20, | 2364/65-25, 23641/651-25, | 2364/65-30, 23641/651-35, 
Parameter Symbol 2364HRIGSHR-20 | 2364HRI6SHR.25 2364HRIGSHR-30 Units 
Min Max Min Max Min Max 
Cycle Time tcv 200 250 300 ns 
Address Access Time ta 300 200 | 250 | ns | 
Chip Enable Access Time ісе 200 250 300 ns 
Chip Select Access Time tes 150 100 120 | ns 
Chip Select to Data Off (Hi Z) torr 150 d 100 120 ns 
Data Hold Time from Control | {сн 0 0 0 ns 
Data Hold Time from Address | {Ан 0 0 ns 
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KM2364/KM2365 — NMOS MASK ROM 





TIMING DIAGRAMS 
AC WAVEFORMS 


ADDRESS 


CSHICE 
OE, CS2, CS3 


е ANS 
DATA αν) 





The chip select line is assumed to be active low. 


AC CONDITION OF TESTS 






Input: Pulse Levelg-u u 5. 1i ННН poner un erac De ЛАНЫ НЕНИ a aepo enun 0.8 Volts to 2.0 Volts 
Input Rise & Fall Times . ο ο а 10:06 
Output Timing Levels .............. ο ο ο ο ο μμ” .8 Volts to 2.0 Volts 


AC TEST LOAD CIRCUIT 


+5V 


OUTPUT 
UNDER TEST 





*includes jig capacitance. 
All diodes 1N3064 or equivalent. 








KM2364/KM2365 





NMOS MASK ROM 





PACKAGE DIMENSIONS (continued) 
24 LEAD PLASTIC DUAL IN LINE PACKAGE 




















1.170 

















0.015 





0.090 | | 0.012 
0.110 0.025 


0.075 


Unit: Inches 


Unit: Inches 


MES 





— 


0.015 
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KM2364/KM2365 NMOS MASK ROM 


PACKAGE DIMENSIONS 
28 LEAD PLASTIC DUAL IN LINE PACKAGE Unit: Inches 











0.090 0.012 
0.110 0.025 


28 LEAD CERAMIC DUAL IN LINE PACKAGE . 


Unit: Inches 
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KM23128 





NMOS MASK ROM 





16K x 8 Bit Mask ROM 


FEATURES 


* 23128: Non-power down 

* 23128S: Automatic power down 

* Fully static operation 

* Silicon gate NMOS technology 

* Maximum access time 
23128/23128S-15: 150 ns 
23128/23128S-20: 200 ns 
23128/23128S-25: 250 ns 

* Fully TTL compatible 

* 5 volt only operation 

* Byte-wide industry standard JEDEC pin-out 

* Available in three temperature ranges 
23128 (Commercial): 0°C to 70°C 
231281 (industrial): — 40°C to 85°C 
23128HR (Military): — 55°С to 125°C 


FUNCTIONAL BLOCK DIAGRAM 





Vcc 
GND——— 
CSS3*/CS* 
CS2*/OE* 
СӨЗІСЕ 









ADDRESS BUFFERS 








CONTROL 
LOGIC 


COLUMN DECODE 


ROW DECODE 


GENERAL DESCRIPTION 


The KM23128 is a mask programmable read-only- 
memories with a 16K word by 8 bit organizations. 
Designed for ease of use, this device requires only a 
5 volt supply, is TTL compatible, and because of its to- 
tally static (asynchronous) operation, requires no clock. 
This memory device is available in two versions. The 
KM23128 is non-power down version where the active 
level of chip selects CS2 and CS3 is programmable and 
is defined by the user to facilitate system memory ex- 
pansion. The KM23128S offers an automatic power 
down feature (standby) controlled by the chip enable CE 
input. When CE goes high, the device automatically 
powers down and remains in alow power standby mode 
as long as CE remains high. Also, on the 231285, the 
active level of chip select CS and output enable OE is 
programmable, thereby providing easier system im- 
plementation. The KM23128 is packaged in a 28 pin DIP 
with an industry standard bytewide JEDEC pin-out. Op- 
tionally, this device is available in a space saving 28 pin 
surface mounted plastic leaded chip carrier. 


Q0-Q7 






OUTPUT BUFFERS 














MEMORY 
ARRAY 
16K x8 
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KM23128 | NMOS MASK ROM 





PIN CONFIGURATION 


















NC [28] vcc 

A12 CS3*/CS* 
АТ. A13 

AG AB 

A5 A9 

A4 23] A11 

A3 [22] 092:/0Ε" 
A2 [8] 21] A10 
A1[9] [20] С51/СЕ 
Ao [10| [19] ат 

oo [1 з] os BOLT SM II — 3 






Address Inputs 























Q2 Q4 0-0 Data Outputs 
Vss [14] оз 6651, CS2 " 
CS3, CS Chip Selects 





"Programmable Active High or Low 


NC 
CE 
OE 
Vec 
Vss 


No Connection 
Chip Enable 
Output Enable 
5V x 10% Power Supply 





























Ground 


Note: 23128 Only: Chip Selects CS1, CS2 апа CS3 are normally AND'd, ie, (С51 · CS2- СӨЗ). At the option of the 
user, CS1 and CS2 may be internally OR'd and then AND'd with CS3 ie, [(С51 + CS2) - СӨЗ) 


ABSOLUTE MAXIMUM RATINGS (ta=25°c) 


Voltage on Any Pin with Respect to ee Voc -0.5 to +7V 
Storage Temperature Taig —65 to +150 ο 


Stresses above “absolute maximum ratings" may result in damage to the device. Functional operation of devices 
at the "absolute maximum ratings" or above the recommended operating conditions stipulated elsewhere in this 
specification is not implied. 











RECOMMENDED OPERATING CONDITIONS 


KM23128 КМ231281 KM23128HR 
Parameter 





Supply Voltage* 








Input High Level Voltage 





Input Low Level Voltage 











Operating Ambient Temperature 


"Νες must be applied at least 100и5 before proper device operation is achieved. 
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KM23128 NMOS MASK ROM 





STATIC ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING CONDITIONS 
(UNLESS OTHERWISE NOTED) 






Parameter 













Input Leakage Current Ум = ΟΥ to Мос max 














Vo 20.2 to Vcc max 




































Output Leakage Current Chip Deselected x10 uA 
Output High Voltage lon = —2004A Volts 
Output Low Voltage lo, 3.2ΠΙΑ Vols | 
Supply Current-Active Outputs Open mA 















Supply Current-Standby Chip Deselected 





*Applies to KM23128S Power Down Versions only. 


CAPACITANCE (та 25°С, f - 1 MHz) 


Input Capacitance All pins except pin under test 


are tied to ground 








Output Capacitance 


Notes: Characteristics are the same for all Operating Temperature Ranges. 


AC CHARACTERISTICS 
AC CHARACTERISTICS OVER RECOMMENDED OPERATING CONDITIONS 






23128-15 23128-20 23128-25, 231281-25, 
231281,15 231281-20 23128HR-25 


Max Min Max 






Parameter 











Address Access Time 
Chip Enable Access Time 














Chip Select Access Time 











B Output Enable Access Time 
Data Hold Time 
CS Active to Data High Impedance 
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KM23128 NMOS MASK ROM 





TIMING DIAGRAMS 
AC WAVEFORMS 


INXX 
ARS VAUD 
























ADDRESS 







бхХ 79656766609; + Ф: 9; Ф: 
+ 000000000006, 
RRR RON 












'CSUCE 
CS2"IOE* 








LESSOR) 
55560 





ЖУУА 
ХХ 
250606050000) 


ОАТА — — e [ή] 











* Programmable chip selects CS, CS2 and CS3 and output Enable OE are assumed to be active low for this 
example 


AC CONDITIONS OF TEST 


Input Pulse Levels 
Input Rise & Fall Times 
Output Timing Levels 





.. 0.8 volts to 2.0 volts 
10 ns 
0.8 volts to 2.0 volts 








AC TEST LOAD CIRCUIT 








OUTPUT 
UNDER Test © « 
τ7κα τ 


* includes jig capacitance. 
All diodes 1N3064 or equivalent. 


*100pF 








KM23128 


е жыл 


Бе m жен метте ы reg e ы с 


CMOS MASK ROM 





PACKAGE DIMENSIONS 


28 LEAD PLASTIC DUAL IN LINE PACKAGE 











0.090 0.012 
0.110 0.025 


28 LEAD CERAMIC DUAL IN LINE PACKAGE 








1.370 
1.430 
С] 
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Unit: Inches 


Unit: Inches 
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KM23256/KM23257 


NMOS MASK ROM 





32K x 8 Bit Mask ROM 
FEATURES 


* 23256/57: Non-power down 

• 23256S/57S: Automatic power down 

* Fully static operation 

* Silicon gate NMOS technology 

* Maximum access time 
23256/57-15: 150 ns 
23256/57-20: 200 ns 
23256/57-25: 250 ns 

* Pin compatible with 27256 EPROMS 

* Fully TTL compatible 

* 5 volt only operation 

* Byte-wide industry standard JEDEC pin-out 

* Available in three temperature ranges 
23256/57 (Commercial): 0°C to 70°C 
232561/571 (Industrial): — 40°C to 85°C 
23256HR/57HR (Military): — 55°С to 125°C 


FUNCTIONAL BLOCK DIAGRAM 


Усс 
GND 








CS2*IOE* 


С51/СЕ 





ADDRESS BUFFERS 


ONTROL 
LOGIC 


| 


OUTPUT BUFFERS 
COLUMN DECODE 


ROW DECODE 





GENERAL DESCRIPTION 


The KM23256/57 are mask programmable read only 
memories with 32K word by 8 bit organizations. 
Designed for ease of use, these devices require only 
a 5-volt supply, are TTL compatible, and because of their 
totally static (asynchronous) operation require no clock. 
These memory devices are available in two versions. The 
KM23256/57 are non-power down versions where the ac- 
tive level of chip select CS2 is programmable and is de- 
fined by the user to facilitate system memory expansion. 
The KM23256S and KM23257S are standby versions 
offering an automatic power-down feature controlled by 
the chip enable CE input. When CE goes high, the 
device automatically powers down and remains in a low 
power standby mode as long as CE remains high. Also, 
on the KM23256S and 232578, the active level of out- 
put enable OE is programmable, thereby providing easier 
system implementation. The KM23256 is packaged in 
a 28 pin DIP with an industry standard byte-wide JEDEC 
pin-out. The 23257 is packaged in a 28 pin DIP with an 
alternate pin-out where pin 1 — A14 and pin 27 = NC. Op- 
tionally these devices are available in a space saving 
28 pin surface mounted plastic leaded chip carrier. 


00-07 












MEMORY 
ARRAY 
32K x8 
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KM23256/KM23257 NMOS MASK ROM 





PIN CONFIGURATION 


KM23256/S 


Усс 
А12 A14 
A13 
AB 
A9 
А11 


CS2"/OE* 














A2 A10 LILILILICILILI 
At С51СЕ 5626054 
А0 ат 8 s 

Qo [11] Q6 H 

αι [12] Q5 

Q2 Q4 
Vss [14] Q3 





Note: 23256/57 only. Chip selects CS1 and CS2 are normally AND'd, but may be internally OR'd at the option 
of the user 


KM23257/S 








Pin Name Pin Function 
AoA Address Inputs 
QoQ, Data Outputs 


Chip Select 

No Connection 

Output Enabie 

Chip Enable 

5V + 10% Power Supply 





“Programmable Active High, Low or Don't Care 
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KM23256/KM23257 NMOS MASK ROM 





ABSOLUTE MAXIMUM RATINGS (та=25°с) 


Voltage on Any Pin with Respect to Ground Vec —0.5 to +7V ν 
Storage Temperature То —65 to +150 °C 


Stresses above “absolute maximum ratings” may result in damage to the device. Functional operation of devices 
at the "absolute maximum ratings" or above the recommended operating conditions stipulated elsewhere in this 
specification is not implied. 


RECOMMENDED OPERATING CONDITIONS 


KM23256/57 KM232561/571 KM23256HR/57HR 
Parameter 
ο ο ДЕЛЕ ЙЫ БЫ 


Supply Voltage* 
Input High Level Voltage 

















Input Low Level Voltage 














Operating Ambient Temperature 


*Vcc must be applied at least 100µ5 before proper device operation is achieved. 


STATIC ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING CONDITIONS 
(UNLESS OTHERWISE NOTED) 













input Leakage Current Vin = OV to Мос max 





| Vo 20.2 to Vcc тах 
9 Chip Deselected 


€ lou = — 2004A 
lo, = 3.2тА 
Outputs Open 
Chip Deselected 
“Applies to 232565/575 Power Down Versions only. 
CAPACITANCE’ (Та=25°С, f=1 MHz) 


“мес әм? aoa a [oe Га ааг 


Input Capacitance All pins except pin under test ιν l r 





Output Leakage Current 


















Output High Voltage 
Output Low Voltage 


















Supply Current-Active 











Supply Current-Standby 












Notes: 1. Characteristics are the same for all Operating Temperature Ranges. 
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KM23256/KM23257 NMOS MASK ROM 





AC CHARACTERISTICS OVER RECOMMENDED OPERATING CONDITIONS 


23256/57-20 | 23256/57-25 | 23256HR-27 
232561/571-20 | 232561/571-25 | 23257HR-27 






23256/57-15 


Parameter 232561/571-15 













Address Access Time 





Chip Enable Access Time ! ісе 





Chip Select Access Time 








Output Enable Access Time 
Data Hold Time | tox 
CS Active to Data High 
Impedance 
TIMING DIAGRAMS 
AC WAVEFORMS 


























70269265000 
ADDRESS AS, ζ 


09) (XX 


С51/СЕ 
CS2*/OE* 


DATA 





* Programmable chip select CS2 and output enable OE are assumed to be active low for this example 


AC CONDITIONS OF TEST 





Input Риве r—————————— ЫЕ 0.8 volts to 2.0 volts 
Input Rise & Fall Times 10 ns 
Output Timing: Levels yerisin ο ο erts non hi Ho ненна aa ο SSS 0.8 volts to 2.0 volts 


AC TEST LOAD CIRCUIT 


45V 


1.2ΚΩ 





ουτρυτ d 
UNDER Test © | 
*100pF 
11.7K0 


* includes Jig capacitance. 
All diodes 1N3064 or equivalent. 
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KM23256/KM23257 | NMOS MASK ROM 





PACKAGE DIMENSIONS 
28 LEAD PLASTIC DUAL IN LINE PACKAGE Unit: Inches 








0.090 ` 0.012 
0.110 0.025 


28 LEAD CERAMIC DUAL IN LINE PACKAGE 


1.370 
1.430 
[ ип esso ан Н 


Unit: Inches 















0.580 

0.695 
o 
1 
а 


0.090 0.012 
0.110 0.025 0.075 
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KM23256/KM23257 NMOS MASK ROM 





PACKAGE DIMENSIONS (continued) 
28 PIN PLASTIC LEADED CHIP CARRIER Unit: Inches 


|->. 0.485 : 
0.495 | 
| 0.450 0.042 


0.456 || 0.048 
| d 
πιο 














0.485 
0.495 
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KM23C512 


CMOS MASK ROM 





64K x8 Bit Mask ROM 
FEATURES 


* Fully static operation 
* Silicon gate CMOS technology 
* Maximum access time 
23C512-15: 150 ns 
23С512-20: 200 ns 
23C512-25: 250 ns 
* Fully TTL compatible 
* 5 volt only operation 
* Byte-wide industry standard JEDEC pin-out 
* Available in two temperature ranges 
23C512 (Commercial): 0°C to 70°C 
23C5121 (Industrial): — 40°C to 85°C 


FUNCTIONAL BLOCK DIAGRAM 


Усс 
GND—— 





Q0-Q7 


OUTPUT BUFFERS 
COLUMN DECODE 











ОЕ* 
СЕ 


ONTROL 
LOGIC 


; 


МЕМОВҮ 
АННАҮ 
64K x8 







ADDRESS BUFFERS 
ROW DECODE 





GENERAL DESCRIPTION 


The KM23C512 is a mask programmable read-only- 
memories with a 64K word by 8 bit organizations. 
Designed for ease of use, this device requires only a 
5 volt power supply, is TTL compatible, and because of 
its totally static (asynchronous) operation, requires no 
clock. This CMOS ROM offers very low power dissipa- 
tion in the operational mode and has an automatic pow- 
er down feature that significantly reduces power 
consumption in the standby mode. The active level of 
output enable OE is programmable, thereby providing 
easier system implementation. The KM23C512 is pack- 
aged in a 28 pin DIP with an industry standard byte-wide 
JEDEC pin-out. Optionally, this device is available in a 
Space saving 32 pin surface mounted plastic leaded chip 
carrier. 


PIN CONFIGURATION 








*Programmable output Enable 
High, Low or Don't Care 





Pin Function 
Address Inputs 
Data Outputs 
Output Enable 
Chip Enable 
5V x 10% Supply Voltage 
Ground 
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KM23C512 CMOS MASK ROM 





ABSOLUTE MAXIMUM RATINGS (та=25°с) 


Voltage on Any Pin with Respect to Ground Vcc -0.5 to +7V V 
Storage Temperature Tstg —65 to +150 °C 


Stresses above "absolute maximum ratings" may result in damage to the device. Functional operation of devices 
at the "absolute maximum ratings" or above the recommended operating conditions stipulated elsewhere in this 
specification is not implied. 





RECOMMENDED OPERATING CONDITIONS 








23C5121 
Typ 








Parameter Symbol 









Supply Voltage* 
Input High Level Voltage Vin 











Input Low Level Voltage 





Operating Ambient Temperature 























*Vcc must be applied at least 100us before proper device operation is achieved. 


STATIC ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING CONDITIONS 
(UNLESS OTHERWISE NOTED) 







Parameter Test Condition 





Vin = OV to Усс max 






Input Leakage Current 











Vo = 0.2 to Мос max 
























Output Leakage Current lo Chip Deselected 

Output High Voltage Von lon = — 2004A 24 
Output Low Voltage Vor lo, = 3.2тА 

Supply Current-Active lcc2 Outputs Open 






















Supply Current-Standby Chip Deselected 


CAPACITANCE’ (та= 25°С, f 2 1 MHz) 


эте [тшше [ш | тө | we | a| 
Cw All pins except pin under test 10.0 pF 
are tied to ground 12.5 pF 


Notes: 1. Characteristics are the same for both Commercial and Industrial Operating Temperature Ranges. 
2. Current is proportional to cycle rate. lcc is measured at the specified minimum cycle time. Data out- 
puts open. 
.. Μι = Vss, Viu = Мес 
3. СЕ>Усс- 0.3V ог СЕ «Νες + 0.3V 








Parameter 





Input Capacitance 











Output Capacitance 
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KM23C512 CMOS MASK ROM 





AC CHARACTERISTICS OVER RECOMMENDED OPERATING CONDITIONS 


Parameter 





Address Access Time 





Chip Enable Access Time 





Output Enable Access Time 
Data Hold Time 
CS Active to Data High Impedance . 


TIMING DIAGRAMS 
AC WAVEFORMS 




















ADDRESS ον, Мазан 5556 





ОЕ 





1 ОО) 
DATA i «УУХ 








* Programmable output enable is assumed to be active low. 


AC CONDITIONS OF TEST 






Input Pulse Levels .............................. ET ο προ ος κ ТЕНИНЕ СЕТ 0.8 volts to 2.0 volts 
Input Rise ο Μο ο ο νο ы ο ен е μμ μμ 10 ns 
Output Timing: Levels.;........-....: see, ласынан ден ышы + ннн Habe. наны ем RES re 0.8 volts to 2.0 volts 


AC TEST LOAD CIRCUIT 


OUTPUT 
UNDER TEST 


*100pF 
11.7Kn 


* includes Jig capacitance. 
All diodes 1N3064 or equivalent. 
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KM23C512 CMOS MASK ROM 





PACKAGE DIMENSIONS 
28 LEAD PLASTIC DUAL IN LINE PACKAGE 


Unit: Inches 











0.008 
0.015 
0.090 0.012 
0.110 0.025 
Unit: Inches 


32 PIN PLASTIC LEADED CHIP CARRIER. 









— 


[oseo rone pm sioe | 520 FOR 9 PIN SIDE 
0.420 FOR 7 PIN колаш 


0.021 


*All dimensions are in inches with + 0.005 tolerance. 
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KM23C1000 





Preliminary 
CMOS MASK ROM 





128K x 8 Bit Mask ROM 
FEATURES 


* 131,072 x 8 bit organization 

* Fully static operation 

* Fast access time: 150ns (max.) 

* All inputs and outputs TTL compatible 
* Programmable chip select 

* 28 Pin DIP (JEDEC standard) 


FUNCTIONAL BLOCK DIAGRAM 











x 
Buffers and Decoder 





Buffers and Decoder 





СЕ/СЕ Control Logic 









Data Out Buffers 


GENERAL DESCRIPTION 


The KM23C1000 is fully static mask programmable ROM 
organized as 131,072 x 8 bit by using silicon-gate CMOS 
process technology. 

The KM23C1000 provides polarity programmable CE 
buffer as user option mode. 


PIN CONFIGURATION 











Pin Name 
Address Inputs 
Data Outputs 
Chip Enable 
45V 








CEICE 
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| Preliminary 
KM23C1000 CMOS MASK ROM 





ABSOLUTE MAXIMUM RATINGS 














Voltage On Any Pin Relative to Vss Vin -0.3 to +7.0 
| Temperature Under Bias Tos | —10 to +85 | °С | 
Storage Temperature Tstg —55 to + 150 °C 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to abso- 
lute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (voltage reference to Ves, Ta=0 to 70°C) 


Supply Voltage 





Supply Voltage 








Input High Voltage, all Inputs 








Input Low Voltage, all inputs 





DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions otherwise noted.) 


Test Conditions 


CE = Vu f=6.7MHz 

f = 4.0MHz 
Standby Current (TTL) СЕ = Мн, all I/O's = open 
Standby Current (CMOS) CE = Voc, all I/O’s = open 


Input Leakage Current Vin =0 to Voc 





Operating Current 

















Output Leakage Current | Vout =0 to Voc 
Output High Voltage Level | lou = — 1.0mA 
Output Low Voltage Level lo, = 3.2ΠΙΑ 


























CAPACITANCE (Ta = 25°С, f = 1.0MHz) 


Output Capacitance Vout = OV 8.0 
Input Capacitance Ум-0У 10.0 


Notes: Capacitance is periodically sampled and not 100% tested. . 
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Preliminary 
KM23C1000 CMOS MASK ROM 





MODE SELECTION 


Standby Standby 





Operating Active 
Operating Active 


AC CHARACTERISTICS 


(Ta=0° to +70°C, Vec = 5V + 10%, unless otherwise noted) 








TEST CONDITIONS 







Parameter 








Input Pulse Levels 0.6V to 2.4V 
10ns 
0.8V and 2.0V 


1 TTL GATE and C, = 100pF 


Input Rise and Fal! Times 





Input and Output Timing Levels 
Output Load 








READ CYCLE 


23C1000-20 
Parameter 





Read Cycle Time 

Chip Enable Access Time 

Address Access Time 

Chip Disable to Output High-Z 
Output Hold from Address Change 





























TIMING DIAGRAM 
READ 


ADDRESS 


AAA) \AAA/ 
65650 
Dour XS A 
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Preliminary 


KM23C1000 .. CMOS MASK ROM 





PACKAGE DIMENSIONS 
28 LEAD PLASTIC DUAL IN LINE PACKAGE 


Unit: Inches 








um | s 0.012 
0.110 = | o 


32 PIN PLASTIC LEADED CHIP CARRIER Unit: Inches 





2 | | 
Ө 0.026 
0.021 E 0.520 FOR 8 PIN SIDE 
.[ 0.420 FOR 7 PIN SIDE 





*All dimensions аге in inches with + 0.005 tolerance. 
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Preliminary 
KM23C2000 CMOS MASK ROM 
256K x 8 Bit Mask ROM 
FEATURES GENERAL DESCRIPTION 
* 262,144 x 8 bit organization The KM23C2000 is fully static mask programmable ROM 
* Fully static operation organized as 262,144 x 8 bit by using silicon-gate CMOS 
* Fast access time: 150ns (max.) process technology. 
* All inputs and outputs TTL compatible The KM23C2000 provides polarity programmable CE 
* Programmable chip select and OE buffer as user option mode. 


* 32 Pin DIP (JEDEC standard) 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 





x A16 


Buffers Memory Matrix A15 


and 
Decoder (92 44x 8) 









A12 


Ao-A17 










Y: 
Buffers 
and 
Decoder 


Data Out Buffers A4 











Control 
Logic 






OE/OE 









Pin Function 





Address Inputs 





Data Outputs 
Chip Enable 
Output Enable 
+5V 

Vss Ground 
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Preliminary 


KM23C2000 CMOS MASK ROM 





ABSOLUTE MAXIMUM RATINGS 


Voltage On Any Pin Relative to Vss —0.3 to 47.0 
Temperature Under Bias —10 to +85 
Storage Temperature ~55 to + 150 











* Permanent device damage may occur if ‘ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to abso- 
lute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (voltage reference to Vss, Ta=0 to 70°C) 


Supply Voltage 








Supply Voltage 





Input High Voltage, all Inputs 








Input Low Voltage, ail inputs 


DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions otherwise noted.) 











































Test Conditions 

. СЕ = ОЕ = Vu f=6.7MHz — 40 mA 

Operating Current lec 
_ 1=4.0МН>2 ie — 30 mA 

Standby Current (TTL) p δει CE = Vr, all I/O's = open — 1 mA 
Standby Current (CMOS) 1680 СЕ = Vcc, all O's = open | -- 100 ҺА 
Input Leakage Current IL Vin =0 to Voc — 10 | ҺА 
Output Leakage Current ILo Vout =0 to Νεο ME 10 
Output High Voltage Level Von lou = — 1.0mA 24 | Vcc- 0.33 
Output Low Voltage Level | lo. = 3.2mA 














CAPACITANCE (Ta= 25°C, f = 1.0MHz) 











Output Capacitance zx [| Уолу || ον 80 
Input Capacitance 10.0 


Notes: Capacitance is periodically sampled and not 100% tested. 
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Preliminary 


KM23C2000 CMOS MASK ROM 





MODE SELECTION 


Standby Standby 





Operating Active 





Operating Active 





AC CHARACTERISTICS 


(Ta=0° to +70°C, Мос = 5V + 10%, unless otherwise noted) 


TEST CONDITIONS 







Parameter 





0.6V to 2.4V 
Input Rise and Fall Times | 10п5 

0.8V and 2.0V | 
1 TTL GATE and C, = 100pF 






Input Pulse Levels 








Input and Output Timing Levels 
Output Load 








READ CYCLE 















23C2000-25 
Min 





23С2000-15 | 23C2000-20 
Max | Min | Max 


Parameter 







Read Cycle Time 
Chip Enable Access Time tace 
Address Access Time 





ns 























Output Enable Access Time 
Output or Chip Disable to Output High-Z 
Output Hold from Address Change 





ns 



























TIMING DIAGRAM 
READ 


ADD 





Š AY K ADO J 
D VALID DATA [ХХ ХХ А) 
ол «ο. VALI оята УК VALID DATA 
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Preliminary 


KM23C2000 CMOS MASK ROM 
PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE units: inches 

1.640 





1.660 





ak 0 ~15° 
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Preliminary 
512K x 8 Bit Mask ROM 
FEATURES GENERAL DESCRIPTION 
* 524,288 x 8 bit organization The KM23C4000 is a fully static mask programmable 
* Fully static operation ROM organized as 524,288 x 8 bit by using silicon-gate 
* Fast access time: 150 ns (max.) CMOS process technology. 
* All inputs and outputs TTL compatible The KM23C4000 provides polarity programmable CE 
* Three state outputs and OE buffer as user option mode. 


* Programmable chip select 
* Programmable output enable 
* 32-Pin DIP (JEDEC standard) 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 


X 
BUFFERS MEMORY MATRIX A12 
AND 


DECODER (524,288 x 8) A7 





Y A4 [8] 


BUFFERS 








AND IO BUFFERS a3 [s] 
DECODER A2 [16] 
A1 [11] 

Ao [12] 

1100.07 πὸ [3 


CEICE 
CONTROL 
LOGIC 





GND 
WE 














Pin Name 
AoAis Address Inputs 
l/Og-1/O; Data Outputs 

CE/CE Chip Enable 
OE/OE Output Enable 
Vcc +5V 

Ground 


Pin Function 
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KM23C4000 





Preliminary 


CMOS MASK ROM 





ABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to Vss 


—0.3 to +7.0 








Temperature Under Bias 


—10 to +85 











Storage Temperature 


—55 to + 150 


* Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (voltage referenced to Vss, Та- 0 to 70°C) 


Supply Voltage 





Supply Voltage 








DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions otherwise noted.) 






























































Test Condition 
Operating Current ΟΕΞΟΕΞΝΙ f = 6.7MHz 
f= 4MHz 40 mA 
Standby Current (TTL) CE - Vi all l/O's = open 1 E mA 
Standby Current (CMOS) [552 CE = Vec, all l/O's = open 100 pA 
Input Leakage Current lu Vin =0 to Voc | 10 pA 
| Output Leakage Current һо Vout = 0 to Voc | 10 zl uA 
| Output High Voltage Level E Мон | l= -10mA «| 24 | Veo+03 у 
Output Low Voltage Level νοι lo, = 2.0mA 0.4 V 





CAPACITANCE (ta= 25°С, f 21.0 MHz) 





Output Capacitance 


Vout = OV 





Input Capacitance 








= 


Vin = OV 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


Standby 





Standby 





Operating 


Active 














Operating 


Active 
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Preliminary 


KM23C4000 CMOS MASK ROM 





AC CHARACTERISTICS 


(Та-0%С to + 70°С, Vec=5V+ 10%, unless otherwise noted.) 






. Parameter 





input Pulse Levels 0.6V to 2.4V 
10 ns 
0.8V and 2.0V 


1 TTL GATE and C, = 100 pF 















Input Rise and Fall Times 









Input and Output Timing Levels 
Output Load 








TEST INPUT/OUTPUT WAVEFORM 


24V 







2.0 






2.0 
Ps 
TEST POINT M 

0.8 


0.8 
0.6V 


READ CYCLE 


KM23C4000-15 | KM23C4000-20 | KM23C4000-25 
Parameter 





Read Cycle Time 





Chip Enable Access Time 





Address Access Time 





| Output Enable Access Time 





Output or Chip Disable to 
Output High-Z 


Output from Address Change | t | 9 | | 10 

















TIMING DIAGRAM 


READ 





4 
ADD QS ( ) 
| tRC | 


CE tace 


OE toe— 


taa 
ERN 
QUSS, VALID DATA ἐῶν ΕΒΕ 
Dour Q9) VALID DATA PRON VALID DATA Ν 
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Preliminary 
KM23C4000 CMOS MASK ROM 





256K EPROM: 

When the customer releases his Mask ROM Data in the form of EPROMs, he should use sixteen 256K EPROM 
and program data of 16 address blocks of the KM23C4000 to each 256K EPROM. SAMSUNG requires 3 sets, total 
48 pcs. of such programmed EPROMs. (Two sets, total 32 pcs. are acceptable.) In addition to the programmed sets. 
SAMSUNG requires an additional set of blank EPROMs (16 pcs) for supplying customer ROM Data Code Verification. 


MSB LSB 















27C256 (NO. 
27C256 (NO. 
27C256 (NO. 


OK to 32K) 
2: 32K to 64K) 
3: 64K to 96K) 
270256 (NO. 4: 96K to 128K) 
270256 (NO. 5: 128K to 160K) 
27C256 (NO. 6: 160K to 192K) 

7 

8 

9 






























27С256 (NO. 7: 192K to 224K) 
270256 (NO. 8: 224K to 256K) 
27С256 (NO. 9: 256K to 288K) 
270256 (NO. 10: 288K to 320K) 
27C256 (NO. 11: 320K to 352K) 
270256 (NO. 12: 352K to 384K) 
270256 (NO. 13: 384K to 416K) 
270256 (NO. 14: 416K to 448K) 
270256 (NO. 15: 448K to 480K) 
270256 (NO. 16: 480K to 512K) 










































πὸ πὶ | πὶ ήθη ΟΙΟΙΟΙΟΙΟΙΟΙΟ 
ажа) Les |оо|о| |а |а| | о | о|о 
=. Ojoj | — O ο |—- —| O O —  — °° ° 









| 


aAlol/a|olalolalolaslo/alol/ualoja 











- 
EI 
- 





512Κ ΕΡΒΟΜ: 

When the customer releases his Mask ROM Data in the form of EPROMS, he should use eight 512K EPROM 
and program data of 8 address blocks of the KM23C4000 to each 512K EPROM. SAMSUNG requires 3 sets, total 
24 pcs. of such programmed EPROMS. (Two set, total 16 pcs. are acceptable.) In addition to the programmed sets. 
SAMSUNG requires an additional set of blank EPROMs (8 pcs) for supplying customer ROM Data Code Verification. 


MSB LSB 








270512 (NO. 1: OK to 64K) 
27C512 (NO. 2: 64K to 128K) 
270512 (NO. 3: 128K to 192K) 
270512 (NO. 4: 192K to 256K) 
270512 (NO. 5: 256K to 320K) 
270512 (NO. 6: 320K to 384K) 
270512 (NO. 7: 384K to 448K) 
270812 (NO. 8: 448K to 512K) 


























-- 
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KM23C4000 


Preliminary 


CMOS MASK ROM 





256K EPROM: 

When the customer releases his Mask ROM Data in the form of EPROMs, he should use sixteen 256K EPROM 
and program data of 16 address blocks of the KM23C4000 to each 256K EPROM. SAMSUNG requires 3 sets, total 
48 pcs. of such programmed EPROMs. (Two sets, total 32 pcs. are acceptable.) In addition to the programmed sets. 
SAMSUNG requires an additional set of blank EPROMs (16 pcs) for supplying customer ROM Data Code Verification. 


27C256 (NO. 


OK to 32K) 





270256 (NO. 


: 32K to 64K) 





27C256 (NO. 


: 64K to 96K) 





27C256 (NO. 


: 96K to 128K) 





27C256 (NO. 


: 128K to 160K) 





27C256 (NO. 


: 160K to 192K) 








27C256 (NO. 


: 192K to 224K) 





27C256 (NO. 


: 224K to 256K) 





27C256 (NO. 


: 256K to 288K) 





27C256 (NO. 


: 288K to 320K) 





27C256 (NO. 


: 320K to 352K) 





27C256 (NO. 


: 352K to 384K) 





270256 (NO. 


: 384K to 416K) 











270256 (NO. 


: 416K to 448K) 








27C256 (NO. 


: 448K to 480K) 





27C256 (NO. 


: 480K to 512K) 
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Preliminary 
KM23C4000 CMOS MASK ROM 





MASK ROM Code Data Release by Magnetic Tapes: 


When the customer releases his MASK ROM Code Data in the form of Magnetic Tape (MT), he should use tapes 
formal like below. 


* Physical Requirements: 


1. Length : 2,400 feet, 1,200 feet, or 600 feet 

2. Width : 1/2 inch or 1/4 inch 

3. Tracks : 9 tracks 

4. Density : 1,600 BPI or 6,250 BPI 

* MT Format: 

1. Label : No tape mark on the header of tape. 


2. Record Size : Single record/record 

3. Block Size : Single record/block 

4. File : Single file volume 

5. Code Used : ASCII code (EBCDIC code also acceptable) 





2,400, 1,200, 600 feet 


DATA | DATA A 
вот DATA | DATA | тм | rM 
BLOCK | BLOCK BLOCK | BLOCK 








во | 
BYTES 


Note: BOT : BEGINNING OF TAPE 
EOT : END OF TAPE 
TM : TAPE MARK 
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* Data Block Format (TBD) 
ex1) Mistubishi Type 





15,1 67,68 0. TN7S 

ROW : 

NUMBER | UNDEFINED ADDRESS FIELD UNDEFINED | DATA FIELD UNDEFINED SEQUENCE 
FIELD (1 HEAD ADDRESS) FIELD (16 WORDS) FIELD 

NUMBER 

OF BYTE 


9 BYTES 6 BYTES 4 BYTES 48 BYTES 5 BYTES 8 BYTES 


Udefined Field (Row 1-9/16-19/68-72): in this field, blanks(b) should be recorded. 


Address Field (Row 10-15): In the address field, the header of 16-word data that follows the address field should 
be recorded in the form of five digit hexadecimal number following a symbol “#”. The corresponding binary ad- 
dress to this hex address in shown in the following example. 


Rib fas ΙΕ ΙΕ sa] es ЫЕ ЕЕЕ 
0 1 1 0 |1 1 1 1,1 1 011|0|1|01)0 







ADDRESS ВІТ 






BINARY ADD. 
HEX ADD. 
REC. FORM 














Data Field (Row 20-67): In this field, 16-word data with successive address should be recorded in the form of two 
digit Hexadecimal numbers followed by a blank (b). (The header data is for the address recorded in the address 
field.) The corresponding binary data to this hex data is shown in the following example. 


BINARY DATA 





HEX DATA 
RECORDED DATA 








Sequence Number Field (Row 73-80): In this field sequence number of each record (data block) should be recorded 
in the form of an eight digit decimal number, which must be counted up by tens, all digits to the left of the most 
significant digit should be zeros, not blanks. Refer to the following example. 


ADDRESS SEQUENCE NO. 
23,23 


[=] = =L f= | ЕССЛЕ 


ROW 
NUMBER 


NUMBER 
OF BYTE 
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Preliminary 
KM23C4000 CMOS MASK ROM 
PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE units: inches 
1.640 
εν ~ 15° 
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SAMSUNG SEMICONDUCTOR SALES OFFICES - U.S.A. 





CALIFORNIA 





FAX: (818) 346-6621 


22837 Ventura Blvd. | 2700 Augustine Drive 


ILLINOIS 


901 Warrenville Road 


Suite 305 Suite 198 Suite 120 

Woodland Hills, CA | Santa Clara, CA 95054 | Lisle, IL 60532-1359 
91367 (408) 727-7433 (312) 852-2011 
(818) 346-6416 FAX: (408) 727-5071 FAX:(312) 852-3096 





MASSACHUSETTS 


20 Burlington Mall Road 
Suite 205 

Burlington, MA 01803 
(617) 273-4888 
FAX:(617)273-9363 





TEXAS 


15851 Dallas Parkway 
Suite 745 

Dallas, TX 75248-3307 
(214) 239-0754 i 
FAX:(214) 392-4624 








SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


U.S.A. and CANADA 


ARIZONA 


HAAS & ASSOC. INC. 
77441 East Butherus Drive 
Suite 300 

Scottsdale, AZ 85260 


CALIFORNIA 


QUEST REP INC. 
9444 Famham St. 
Suite 107 

San Diego,CA 92123 


SYNPAC 

3945 Freedom Circle 
Suite 650 

Santa Clara,CA 95054 


WESTAR REP COMPANY 
2472 Chambers Road 
Suite 100 

Tustin, CA 92680 


WESTAR REP COMPANY 
25202 Crenshaw Blvd. 
Suite 217 

Torrance, CA 90505 


CANADA 


TERRIER ELEC. 

145 The West Mall 
Etobicoke, Ontario, Canada 
M9C 1C2 


TERRIER ELEC. 

3700 Gilmore Way, 106A 
Burnaby, B.C., Canada 
V5G 4М1 


TERRIER ELEC. 

6600 Transcanadienne 

Suite 750-17 

Pointe Claire, Quebec, Canada 
H9R 452 


TEL: (602) 998-7195 
FAX: (602) 998-7869 


TEL: (619) 565-8797 
FAX: (619) 565-8990 


TEL: (408) 988-6988 
FAX: (408) 988-5041 


TEL:(714) 832-3325 
FAX: (714) 832-7894 


TEL: (213) 539-2156 
FAX: (213) 539-2564 


COLORADO 


CANDAL INC. 

7500 West Mississippi Ave. 
Suite A-2 

Lakewood, CO 80226 


CONNECTICUT 


PHOENIX SALES 
257 Main Street 
Torrington,CT 06790 


FLORIDA 


MEC 

700 W. Hillsboro Blvd. 
Bldg. 4, Suite 204 
Deerfield Beach, FL 33441 


MEC 
511 Carriage Road 


Indian Harbour Beach, FL 32937 


MEC 

830 North Atlantic Blvd. 
Suite B401 

Cocoa Beach, FL 32931 


MEC 
1001 45th, N.E. 
St. Petersburg, FL 33703 


TEL: (416) 622-7558 ILLINOIS 

FAX: (416) 626-1035 IRI 
8430 Gross Point Road 
Skokie,IL 60076 

TEL: (604) 433-0159 INDIANA 

FARE 1602) 4909143 STB & ASSOC. INC. 
3003 E. 96th St. 
Suite102 
Indianapolis,IN 46240 

MARYLAND 
TEL (514) 6957412] ADVANCED TECH SALES 


FAX: (514) 695-3295 





809 Hammonds Ferry Rd. 
Suite D 
Linthicum, МО 21090 


TEL: (303) 935-7128 
FAX: (303) 935-7310 


TEL: (203) 496-7709 
FAX: (203) 496-0912 


TEL: (305) 426-8944 
FAX: (305) 426-8799 


TEL: (407) 332-7158 
(407) 773-1100 
FAX: (407) 830-5436 


TEL: (407) 799-0820 
FAX: (407) 799-0923 


TEL: (813) 522-3433 
FAX: (813) 522-3993 


TEL: (312) 967-8430 
FAX: (312) 967-5903 


TEL: (317) 844-9227 
FAX: (317) 844-1904 


TEL: (301) 789-9360 
FAX: (301) 789-9364 
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MASSACHUSETTS 


NEW TECH SOLUTIONS, INC. 
111 South Bedford Street 
Suite 102 

Burlington, MA 01803 


MICHIGAN 


JENSEN C.B. 
2145 Crooks Rd. 
Troy, MI 48084 


MINNESOTA 


IRI 
1120 East 80th Street 
Bloomington, MN 55420 FAX: 


NEW JERSEY 


NECCO 
2460 Lemoine Avenue 
Ft. Lee,NJ 07024 


NEW MEXICO 


S.W. SALES, INC. 
7137 Settlement Way, N.W. 
Albuquerque, NM 87120 


NEW YORK 


T-SQUARE 
6443 Ridings Road 
Syracuse, NY 13206 


T-SQUARE 
7353 Victor-Pittsford Road 
Victor, NY 14564 


NORTH CAROLINA 


GODWIN & ASSOC. 
1100 Logger Ct. 
Suite B 102 

Raleigh, NC 27609 


GODWIN & ASSOCIATES 
2812 Oak Leigh Drive 
Charlotte, NC 28213 


OHIO 


BAILEY, J.N. & ASSOC. 
129 W. Main Street 
New Lebanon,OH 45345 


BAILEY, J.N. & ASSOC. 
2679 Indianola Avenue 
Columbus,OH 43202 


BAILEY, J.N. & ASSOC. 


1667 Devonshire Drive 
Brunswick,OH 44212 


TEL: (617) 229-8888 
FAX: (617) 229-1614 


TEL: (313) 643-0506 
FAX: (313) 643-4735 


TEL: (612) 854-1120 
(612) 854-8312 


TEL: (201) 461-2789 


FAX: (201) 461-3857 


TEL: (505) 899-9005 


TEL: (315) 463-8592 


FAX: (315) 463-0355 


TEL: (716) 924-9101 


FAX: (716) 924-4946 


TEL: (919) 878-8000 
FAX: (919) 878-3923 


TEL: (704)549-8500 
FAX: (704) 549-9792 


TEL: (513) 687-1325 


FAX: (513) 687-2930 


TEL: (614) 262-7274 
FAX: (614) 262-0384 


TEL: (216) 273-3798 
FAX: (216) 225-1461 








OREGON 


EARL & BROWN CO. 
9735 S.W. Sunshine Ct. 
Suite500 

Beaverton,OR 97005 


PENNSYLVANIA 


RIVCO JANUARY INC. 
АЛ Building 

78 South Trooper Road 
Norristown,PA 19403 


PUERTO RICO 


DIGIT-TECH 

P.O. Boz 1945 

Calle Cruz #2 

Bajos, San German 00753 


TEXAS 


S.W. SALES INC. 
2267 Trawood, Bldg. E3 
El Paso, TX 79935 


VIELOCK ASSOC. 
720 E. Park Blvd. 
Suite102 

Plano, TX 75074 


VIELOCK ASSOC. 
9600 Great Hills Trail 
Suite150-W 
Austin, TX 78759 


UTAH 


ANDERSON & ASSOC. 
270 South Main, #108 
Bountiful, UT 84010 


VIRGINIA 





TEL: (503) 643-5500 
FAX: (503) 644-9230 


TEL: (215) 631-1414 
FAX: (215) 631-1640 


TEL: (809) 892-4260 
FAX: (809) 892-3366 


TEL: (915) 594-8259 
FAX: (915) 592-0288 


TEL: (214) 881-1940 
FAX: (214) 423-8556 


TEL: (512) 345-8498 
FAX: (512) 346-4037 


TEL: (801) 292-8991 
FAX: (B01) 298-1503 


ADVANCED TECHNOLOGY SALES, INC. 


406 Grinell Drive 
Richmond, VA 23236 


FAX: (804) 320-8761 
WASHINGTON 


EARL & BROWN CO. 
2447-A 152nd Ave. N.E. 
Redmond, WA 98052 


WISCONSIN 


IRI 
631 Mayfair 
Milwaukee, WI 53226 


TEL: (804) 320-8756 


TEL: (206) 885-5064 
FAX: (206) 885-2262 


TEL: (414) 259-0965 
FAX: (414) 259-0326 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-EUROPE 












MÜNCHEN 
Cart-Zeiss-Ring 4, 
D-8045 Ismaning 
(West Germany) 


PARIS 

Centre d'Affaires La 
Boursidiere RN 186, Bat. 
Bourgogne, BP 202 
F-92357 Le Plessis-Robinson 


SAMSUNG 
SEMICONDUCTOR 
EUROPE GmbH 
Mergenthaler Allee 38-40 
D6236 Eschborn 


MILANO 

Viale G. Matteotti, 26 
І-20095 Cusano Milanino 
(italy) 


Tel: 2/61 32 888 Tel: 089/96 48 30 





(West Germany) 
Tel: 06196/9009-0 
Fax: 0196/9009-89 








(France) 
Tel: 1/40 94 07 00 
Fax: 1/40 94 02 16 


Fax: 2/61 92 279 





* 089/96 48 38 


Fax: 





SAMSUNG SEMICONDUCTOR REPRESENTATIVES 





EUROPE 
AUSTRIA SONEL-ROHE (SCAIB) 
6. Rue Le Corbusier TEL: 0033-1-46 86 81 70 
SATRON HANDELSGES. Silic 424 FAX: 0033-1-45 60 55 49 
MBH F-94583 Rungis Cedex TLX: 042-20 69 52 
Hoffmeistergasse 8-10/1/5 TEL: 0043-222-87 30 20 
A-1120 Wien FAX: 0043-222-83 35 83 
TLX: 047-753 11 85 1 GERMANY (WEST) 
SILCOM ELECTRONICS 
BELGIUM VERTRIEBS GmbH 
Neusser Str. 336-338 TEL: (49)-0-2161-6 07 52 
C & S ELECTRONICS NV D-4050 Monchengladbach РАХ: (49).0-2161-65 16 38 
Heembeekstraot 111 TEL: 0032-2-7 25 09 00 τιχ: 85 21 89 
D1100 FAX: 0032-2-7 25 08 13 
TLX: 046-25820 
TERMOTROL GmbH 
DENMARK Pilotystr. 4 TEL: (49)-0-89-23 0 52 52 
D-8000 Munchen 22 FAX: (49)-0-89-23 0352 98 
MER-EL TLX: 17898453 
Ved Klaedebo 18 TEL: 0046-157 100 
DK-2907 Horshiom FAX: 045-257 22 99 ING. THEO HENSKES 
TLX: 37360 MEDEL DK GmbH 
Laatzener Str. 19 TEL: (49)-0-511-86 50 75 
Postfach 72 12 26 FAX: (49)-0-511-87 60 04 
FINLAND D 3000 Hannover 72 TLX: 92 35 09 
INSTRUMENTARIUM 
ELEKTRONIIKKA ASTRONIC GmbH 
P.O. Box 64. Vitikka 1 TEL: 00358-0-5 28 43 20 Grunwalder Weg 30 TEL: (49)-0-89-61 30 303 
SF-02631-ESPOO FAX: 00308-0-502 10 73 0-8024 Deisenhofen FAX: (49)-0-89-61 31 66 8 
Helsinki TLX: 057-12 44 26 TLX: 5216187 
FRANCE 
MSC-MICROCOMPUTERS 
ASIA MOS (OMNITECH SYSTEMS COMPONENTS 
ELCCTRONIQUE) VERTRIEBS Gmbh 
Ratiment Evolic 1 165. TEL: 0033-1-47 60 12 47 Industriestrabe 16 TEL: (49)-0-7249-70 75 
Boulevard De Vaimy FAX: 0033-1-47 60 15 82 Postfach 1380 FAX: (490-7249 79 93 
F-92705 Colombes TLX: 042-61 38 90 D-7513 Stutensee 3 TLX: 17 72 49 11 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 





MICRONETICS GmbH SEMICONDUCTORES S.A. 
Wail Dur Stadtor Str. 45 TEL: (49)-0-7159-60 19 Ronda General Mitre ` TEL: 0034-3-2 17 23 40 
D-7253 Renningen 1 FAX: (49)-0-7 159 51 19 240 Bjs FAX: 0034-3-2 17 65 98 
TLX: 72 47 08 E-08006 Barcelona ТЕХ: 052-9 77 87 | 
ITALY SWEDEN 
DIS. EL. SPA MIKO KOMPONENT AB 
Via Aia Di Stura 71/18 TEL: 0039-1-12201522/25 Seqersbwagen З TEL: 0046-753-89 08 O 
І-10148 Torino FAX: 0039-1-12 16 59 15 P.O. Box 2001 FAX: 0046-753-75 34 0 
TLX: 043-21 51 18 8-14502 Norsborg TLX: 054-150 23 
MOXEL S.R.L. 
Via C. Frova, 34 TEL: 0039-2-61 29 05 21 
2092 Cinisello Balsamo ` FAX: 0039-2-6 17 25 82 SWITZERLAND 
TLX: 043-35 20 45 
PANATEL AG 
Grundstr. 20 TEL: 0041-42 64 30 30 
CH-6343 Rotkreuz FAX: 0041-42 64 30 35 
NETHERLANDS TLX: 045-86 87 63 
MALCHUS BV HANDEIMIJ. 
Fokkerstraat 511-513 TEL: 0031-10-4 27 77 77 UNITED KINGDOM 
Postbus 48 FAX: 0031-10-4 15 48 67 
NL-3125 BD Schiedam TLX: 044-2 15 98 KORD DISTRIBUTION 
LTD. 
Watchmoor Road. Camberley TEL: 0276 685741 
Surrey GU153AQ TLX: 859919 KORDIS G. 
NORWAY 4 
SEMI DEVICES A/S 
Asenveien 1 TEL: 0047-9-87 65 60 BYTECH LTD. 
N-1400 Ski 2 The Western Centre. TEL: Sales 0344 482211 
Western Road, Account/Admin 0344 
Bracknell Berkshire 424222 
PORTUGAL RG121RW TLX: 848215 
NIPOSON-J. NABAIS LTD. Ё 
R. Casimiro Freire 9A TEL: 00351-1-89-66 10 ITT MULTI COMPONENTS 
P-1900 Lisboa FAX: 00351-80 95 17 346 Edinburgh Avenue TEL: 0753 824212 
TLX: 0404-1 40 28 Slough SL1 4TU FAX: 0753 824160 
TLX: 849804 
SPAIN 
NELTRONIC LIMITED 
SEMITRONIC S.A. John F. Kennedy Road. TEL: (01) 503560 
C Maria Lombillo. 14 TEL: 0034-1-320 21 60 61 Naas Road. Oublin 12 FAX: (01) 552789 
E 28077 Madrid FAX: 0034-1-320 21 98 Ireland TLX: 93556 NELT EI 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


ASIA 
HONG KONG 


AV. CONCEPT LTD. 
Rm. 802-804, Tower A, 
Hunghom Comm, Centre, 
37-39 Ma Tau Wai Road 
Hunghom, Kln, H.K. 


PROTECH COMPONENTS 
LTD. 

Flat 3, 10/F., Wing Shing Ind. 
Bldg.. 26Ng Fong Street, San 
Po Kong. Kowloon, Hong 
Kong 


TAIWAN 


YOSUN INDUSTRIAL 
COPR. 

Min-Sheng Commercial Bldg.. 
10F No. 481 Min-Sheng East 
Rd., Taipei, Taiwan, R.O.C. 


KENTOP ELECTRONCIS 
CO., LTD. 

3-F, Nbr 22.. Sec-2, Chung 
Cheng Rd., Shin-Lin, Taipei, 
Taiwan, R.O.C 


KINREX CORP 
2nd. ΕΙ.. 514-3 

Tun Hwa 5.ΒΩ.. 
Taipei. Taiwan, R.O.C. 


JAPAN 


ADO ELECTRONIC 
INDUSTRIAL CO., LTD. 
7th ΕΙ.. Sasage Bldg.. 4-6 
Sotokanda 2-Chome Chiyoda- 
ku. Tokyo 101, Japan 


INTERCOMPO INC. 
Ihi Bldg.. 1-6-7. Shibuya. 
Shibuya-ku. Tokyo 150 Japan 


CHEMI-CON 
INTERNATIONAL COPR. 
Mitauya Toranomon Bidg., 
22-14, Toranomon 1 Chome 
Minato-ku, Tokyo 105, Japan 


TEL: 
FAX: 
TLX: 


TEL: 
FAX: 
TLX: 


TEL: 


FAX: 
TLX: 


TEL: 


FAX: 


TEL: 


FAX: 
TLX: 


TEL: 
FAX: 


TEL: 
FAX: 


TEL: 
FAX: 


3-629325 
3-7643108 
52362 ADVCC HX 


3-3522181 
3-3523759 
38396 PTLD HX 


011-886-2-501- 
07709 i 
001-886-2-503-1278 
26777 YOSUNIND 


001-886-2-832- 
5800/5802 
001-886-2-832-5521 


001-886-2-700-4686 
^9 
001-886-2-704-2482 
20402 KINREX 


03-257-1618 
03-257-1579 


03-406-5612 
04-409-4834 


03-508-2841 
03-504-0566 








TOMEN ELECTRONICS 
COPR. 

1-1, Uschisaiwai-cho 2 
Chome Chiyoda-ku, Tokyo, 
100 


DIA SEMICON SYSTEMS 
INC. 

Wacore 64 1-37-8, 
Sangenjaya, Setagaya-ku, 
Tokyo 154 Japan 


RIKEI CORP. 

Nichimen Bldg., 2-2-2. 
Nakanoshima, Kita-ku, Osaka 
530 Japan 


SINGAPORE 


GEMINI ELECTRONICS 
PTE LTD. 

100. Upper Cross Street 
#09-08 OG Bldg. Singapore 
0105 


INDIA 


COMPONENTS AND 
SYSTEMS MARKETING 
ASSOCIATES (INDIA) 
PVT. LTD. 

100. Dadasaheb Phalke 
Road, Dadar. Bombay 400 
014 


TURKEY 


ELEKTRO SAN. VE TIC. 
KOLL. STI. 

Hasanpasa. Ahmet Rasim Sok 
No. 16 Kadikóy istanbul- 
Turkey 


THAILAND 


VUTIPONG TRADING 
LTD., PART. 

51-53 Pahurat Rd. (Banmoh) 
Bangkok 10200 THAILAND 


TEL: 
FAX: 


TEL: 
FAX: 


TEL: 
FAX: 


TEL: 
FAX: 
TLX: 


TEL: 
FAX: 
TLX: 


TEL: 
FAX: 
TLX: 


TEL: 


FAX: 
TLX: 


03-506-3473 
03-506-3497 


03-487-0386 
03-487-8088 


06-201-2081 
06-222-1185 


65-5351777 
65-5350348 
RS 42819 


4114585 
4112546 
001-4605 PDT IN 


337-2245 
336-8814 
29569 elts tr 


221-9699 3641 
223-4608 
224-0861 

87470 Vutipong TH 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


KOREA 


NAEWAE ELECTRIC CO., 
LTD. 

#751-33, Daelim-dong 
Youngdeungpo-ku. 

Seoul. Korea 

Cable: "ELECONAEWAE" 
Seoul 


SAMSUNG 
LIGHT-ELECTRONICS 
CO., LTD. 

4th Fl. Room 2-3. Electroncis 
Main Bldg.. #16-9, 
Hankangro-3ka. Yongsan-ku. 
Seoul. Korea 


` TEL: 646-9101-9 


FAX: 844-3001 
C.P.O. Box 1409 
Sewoon Store: 277-0767 
Pusan Branch: 

(051) 808-7425 
Youngsan: 701-7341-5 


TEL: 718-0045. 
718-9531-5 
FAX: 718-9536 





NEW CASTLE 
SEMICONDUTOR CO., 
LTD. 

4th Fl. Room 10-11, Elec- 
tronics Main Bldg., 416-9, 
Hankangro-3ka, Yongsan-ku, 
Seoul. Korea 


- HANKOOK SEMICON- 


DUCTOR 
#1054-9, Namhyung-dong, 
Kwanak-ku, Seoul, Korea 


SEG YUNG INTERISE 
CORP. 

421-301, Suninbldg, 16-1. 
Hankangro-2ka, Yongsan. ku, 
Seoul, Korea 


TEL: 
FAX: 


TEL: 
FAX: 


TEL: 


FAX: 





718-8531-4 
718-8535 


§88-2981-4 
588-2980 


701-681 1-6. 
701-6781-4 
701-6785 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 


ALABAMA 


HAMMOND 
4411-B Evangel Circle, N.W. 
Huntsville, AL 35816 


ARIZONA 


ADDED VALUE 

7741 East Gray Road 
Suite #9 

Scottsdale, AZ 85260 


CYPRESS/RPS 
2164 E. Broadway Road 4310-8 
Tempe, А2 85282 


CALIFORNIA 


ADDED VALUE 

3320 East Mineral King 
Unit D 

Visalia, CA 93291 


ADDED VALUE 
1582 Parkway Loop 
Unit G 

Tustin, CA 92680 


ADDED VALUE 
6397 Nancy Ridge Road 
San Diego, CA 92121 


ADDED VALUE 
31194 La Baya Drive, #100 
Westlake Village, CA 91362 


ALL AMERICAN 
369 Van Ness Way #701 
Torrance, CA 90501 


BELL MICRO PRODUCTS 
18350 Mt. Langley 
Fountain Valley, CA 92708 


BELL MICRO PRODUCTS 
550 Sycamore Drive 
Milpitas, CA 95035 


CYPRESS/RPS 
6230 Descanso Avenue 
Buena Park, CA 90620 


CYPRESS/RPS 
10054 Mesa Ridge Ct 
Suite118 

San Diego, CA 92121 


CYPRESS/RPS 
2175 Martin Avenue 
Santa Clara, Ca 95050 


CYPRESS/RPS 
21550 Oxnard, #420 
Woodland Hills, CA 91367 


(205) 830-4764 


(602) 951-9788 


(602) 966-2256 


(209) 734-8861 


(714) 259-8258 


(619) 558-8890 


(818) 889-2861 


(800) 669-8300 


(714) 963-0667 


(408) 434-1150 


(714) 521-5230 


(619) 535-0011 


(408) 980-8400 


(818) 710-7780 
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JACO . 
2260 Townsgate Road 
Westlake Village, CA 91361 


JACO 

2880 ZANKER ROAD 
SUITE 202 

SAN JOSE, CA 95134 


JACO 
23-441 South Pointe Drive 
Laguna Hills,, CA 92653 


MICRO GENESIS 


2880 Lakeside Drive 
Santa Clara, CA 95054 


CANADA 


ELECTRONIC WHOLESALERS 


1935 Avenue De L'Eglise 
Montreal,Quebec, Canada 
H4E 1H2 


РЕТЕН5ОМ,С.М 

220 Adelaide Street North 
London, Ontario, Canada 
МВ 3H4 


SAYNOR VARAH 

99 Scarsdale Road 

Don' Mills, Ontario, Canada 
МЗВ 294 


SAYNOR VARAH 
1-13511 Crestwood Place 
Richmond, B.C., Canada 
V6V 265 


WESTBURNE IND.ENT.,LTD. 
300 Steeprock Drive 
Downsview, Ontario, Canada 
M3J 2W9 


COLORADO 


ADDED VALUE 
4090 Youngfield 
Wheat Ridge, CO 80033 


CYPRESS/RPS 
12503 E. Euclid Drive 
Englewood, CO 80111 


CONNECTICUT 


ALMO ELECTRONICS 
31 Village Lane 
Wallingford, CT 06492 


JACO 
384 Pratt Street 
Meriden, CT 06450 


` (805) 495-9998 


(408) 432-9290 


(714) 837-8966 


(408) 727-5050 


(514) 769-8861 


(519) 434-3204 


(416) 445-2340 


(604) 273-2911 


(416) 635-2950 


(303) 422-1701 


(303) 792-5829 


(203) 288-6556 


(203) 235-1422 
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(Continued) 
JV (203) 469-2321 JACO (301) 995-6620 
690 Main Street Rivers Center s 
East Haven, CT 06512 10270 Old Columbia Road 
Columbia, MD 21046 
FLORIDA 
ALL AMERICAN (305) 621-8282 MASSACHUSETS 
16251 N.W. 54th Avenue 
Miami, FL 39014 ALMO ELECTRONICS (617) 821-1450 
60 Shawmut Avenue 
HAMMOND (407) 973-7103 
6600 N.W. 21st. Avenue Cantona MA:02021 
Fort Lauderdale, FL 33309 GERBER (617) 329-2400 
HAMMOND (407) 849-6060 128 Carnegie Row 
1230 W. Central Blvd Norwood,MA 02062 
Orlando, FL 32802 
JACO (617) 273-1860 
MICRO GENESIS (407) 869-9989 222 Andover Street 
2170 W. State Road 434 #324 Wilmington,MA 01887 
Longwood, FL 32779 
GEORGIA MICHIGAN 
HAMMOND (404) 449-1996 E PR CAE Drive (616) 698-7400 
5680 Oakbrook Parkway Grand Rapids, MI 4 
#160 rand Rapids, 9508 
Norcross, GA 30093 CHELSEA INDUSTRIES (813) 525-1155 
E 34443 Schoolcraft 
QUALITY COMPONENTS (404) 449-9508 Livonia, MI 48150 
ры Pa Parkway MINNESOTA 
Norcross, GA 30071 ALL AMERICAN (612) 944-2151 
11409 Valley View Road 
μας Eden Prairie, MN 55344 
GOOLD (312) 860-7171 
101 Leland Court CYPRESS/RPS (612) 934-2104 
Bensenville, IL 60106 7650 Executive Drive 
Eden Prairie, MN 55344 
QPS (312) 884-6620 
101 Commerce Dr. #A VOYAGER (612) 571-7766 
Schaumburg, IL 60173 5201 East River Road 
Fridley, MN 55421 
INDIANA ч 
ALTEX (317) 848-1323 
12744 N. Meridian MISSOURI 
Саен 46032 CHELSEA INDUSTRIES (314) 997-7709 
CHELSEA INDUSTRIES (817) 253-9065 2555 Metro Blvd 
8465 Keystone Crossing, #115 Maryland Heights, MO 63043 
Indianapolis, IN 46240 
NEW JERSEY 
MARYLAND 
ALMO ELECTRONICS (201) 613-0200 
ALL AMERICAN (301) 251-1205 12 Connerty Court 
1136 Taft Street East Brunswick, NJ 08816 
Rockville, MD 20853 
GENERAL RADIO SUPPLY (609) 964-8560 
ALMO ELECTRONICS (301) 953-2566 600 Penn St. @ Bridge Plaza 
8309B Sherwick Court ; Camden, NJ 08102 
Jessup, MD 20794 
: JACO (201) 942-4000 
GENERAL RADIO SUPPLY (301) 995-6744 Ottilio Office Complex 
6935L Oakland Mills Road 555 Preakness Avenue 
Columbia, MD 21045 Totowa, NJ 07512 
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NEW YORK 


ALL AMERICAN 
33 Commack Loop 
Ronkonkoma, NY 11779 


CAM/RPC 


2975 Brighton Henrietta TL Road 


Rochester, NY 14623 


JACO 
145 Oser Avenue 
Hauppauge, NY 11788 


MICRO GENESIS 
90-10 Colin Drive 
Holbook, NY 11741 


NORTH CAROLINA 


QUALITY COMPONENTS 
3029-105 Stonybrook Drive 
Raleigh, NC 27604 


DIXIE 
2220 South Tryon Street 
Charlotte, NC 28234 


HAMMOND 
2923 Pacific Avenue 
Greensboro, NC 27420 


RESCO/RALEIGH 
Hwy. 70 West & Resco Court 
Raleigh, NC 27612 


OHIO 


CAM/RPC 
749 Miner Road 
Cleveland, OH 44143 


CAM/RPC 
15 Bishop Drive #104 
Westerville, OH 43081 


CAM/RPC 


7973-B Washington Woods Drive 


Centerville, OH 45459 


CHELSEA INDUSTRIES 
10979 Reed Hartman Highway 
#133 

Cincinnati, OH 45242 


CHELSEA INDUSTRIES 
1360 Tomahawk 
Maumee, OH 43537 


SCHUSTER 
11320 Grooms Road 
Cincinnati, OH 45242 


(516) 981-3935 
(716) 427-9999 
(516)-273-5500 


(516) 472-6000 


(919) 467-4897 
(704) 377-5413 


(919) 275-6391 


(919) 781-5700 


(216) 461-4700 
(614) 888-7777 
(513) 433-5551 


(513) 891-3905 


(216) 893-0721 


(513) 489-1400 
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SCHUSTER 
2057D East Aurora Road 
Twinsburg, OH 44087 


OKLAHOMA 


QUALITY COMPONENTS 
3158 S. 108th East Avenue 
Suite 274 

Tulsa, OK 74146 


OREGON 


CYPRESS/RPS 
15075 S.Koll Parkway 
Suite D 

Beaverton, OR 97006 


PENNSYLVANIA 


ALMO ELECTRONICS 
9815 Roosevelt Blvd. 
Philadelphia, PA 19114 


CAM/RPC 
620 Alpha Drive 
Pittsburgh, PA 15238 


ALMO ELECTRONICS 
220 Executive Drive 
Mars, PA 16046 


SOUTH CAROLINA 


DIXIE 
4909 Pelham Road 
Greenville, SC 29606 


DIXIE 
1900 Barnwell Street 
Columbia, SC 29201 


HAMMOND 
1035 Lowndes Hill Rd. 
Greenville, SC 29607 


TEXAS 


ADDED VALUE 
4470 Spring Valley Road 
Dallas, TX 75244 


ADDED VALUE 

6448 Highway 290 East 
(A103 

Austin, TX 78723 


ALL AMERICAN 
1819 Firman Drive, #127 
Richardson, TX 75081 


CYPRESS/RPS 
2156 W. Northwest Highway 
Dallas, TX 75220 








(216) 425-8134 


(918) 664-8812 


(503) 641-2233 


(215) 698-4003 


(412) 782-3770 


(412) 776-9090 


(803) 297-1435 


(803) 779-5332 


(B03) 233-4121 


(214) 404-1144 


(512) 454-8845 


(214) 231-5300 


(214) 869-1435 
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JACO 
1209 Glenville Drive 
Richardson, TX 75080 


MICRO GENESIS 
9221 LBJ Freeway, #220 
Dallas, TX 75243 


OMNIPRO 
4141 Billy Mitchell 
Dallas, TX 75244 


QUALITY COMPONENTS 
4257 Kellway Circle 
Addison, TX 75244 


QUALITY COMPONENTS 
1005 Industrial Blvd. 
Sugar Land, TX 77478 


QUALITY COMPONENTS 
2120-M Braker Lane 
Austin, TX 78758 


UTAH 


ADDED VALUE 
1836 Parkway Blvd. 
West Valley City, UT 84119 


(214) 235-9575 


(214) 644-5055 


(214) 233-0500 


(214) 733-4300 


(713) 240-2255 


(512) 835-0220 


(801) 975-9500 


(Continued) 





VIRGINIA 


VIRGINIA ELEC. 
715 Henry Avenue 
Charlottesville, VA 22901 


WASHINGTON 


CYPRESS/RPS 
22125 17th Avenue 
Suite114 

Bothell, WA 98021 


JACO 

15014 N.E. 40th Street 
Bldg. "O", Unit 202 
Redmond, WA 98052 


PRIEBE 
14807 N.E. 40th 
Redmond, WA 98052 


WISCONSIN 


MARSH 
1563 S. 101st. Street 
Milwaukee, WI 53214 


——————————————————————————HS 


(804) 296-4184 


(206) 483-1144 


(206) 881-9700 


(206) 881-2363 


(414) 475-6000 
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SAMSUNG 


Semiconductor Business 


HEAD OFFICE: 

8/10FL. SAMSUNG MAIN BLDG. 
250, 2-KA, TAEPYUNG-RO, 
CHUNG-KU, SEOUL, KOREA 
C.P.O. BOX 8233 


BUCHEON PLANT: 

82-3, DODANG-DONG, 
BUCHEON, KYUNGKI-DO, KOREA 
C.P.O. BOX 5779 SEOUL 100 


KIHEUNG PLANT: 

SAN #24 NONGSUH-RI, KIHEUNG-MYUN 
YONGIN-GUN, K YUNGKI-DO, KOREA 
C.P.O. BOX 37 SUWON 


GUMI BRANCH: 
259, GONDAN-DONG, GUMI, 
KYUNGSANGBUK-DO, KOREA 


SAMSUNG SEMICONDUCTOR INC.: 
3725 NORTH FIRST STREET 
SANJOSE, CA 95134-1708, USA 


HONG KONG BRANCH: 
24FL. TOWER 1 ADMIRALTY CENTER 
18 HARCOURT ROAD HONG KONG 


TAIWAN OFFICE: 
RM B. 4FL, NO 581 
TUN-HWA S, RD, TAPIEI, TAIWAN 


TELEX: KORSST K27970 
TEL: (SEOUL) 751-2114 
FAX: 753-0967 


TELEX: KORSEM K28390 
TEL: (SEOUL) 741-0066, 662-0066 
FAX: 741-4273 


TELEX: KORSST K23813 
TEL: (SEOUL) 741-0620/7 
FAX: 741-0628 


TELEX: SSTGUMI K54371 
TEL: (GUMI) 2-2570 
FAX: (GUMI) 52-7942 


TEL: (408) 434-5400 
TELEX: 339544 
FAX: (408) 434-5650 


TEL: 5-8626900 
TELEX: 80303 SSTC HX 
FAX: 5-8661343 


TEL: (2) 706-6025/7 
FAX: (2) 706-6028 


SAMSUNG ELECTRONICS JAPAN CO.,LTD. 


6F. SUDAMACHI BERDE BLDG. 
2-3, KANDA-SUDAMACHI 
CHIYODA-KU, TOKYO 101, JAPAN 


TELEX : 2225206 SECJPN J 
TEL : (03) 258-9506 
FAX : (03) 258-9695 


SAMSUNG SEMICONDUCTOR EUROPE GMBH: 


MERGENTHALER ALLEE 38-40 
D-6236 ESCHBORN, W/G 


SAMSUNG (U.K.) LTD.: 
SAMSUNG HOUSE 3 RIVERBANK WAY 
GREAT WEST ROAD BRENTFORD 
MIDDLESEX TW8 9RE 


TEL: 0-6196-90090 
FAX: 0-6196-900989 
TELEX: 4072678 SSED 


TEL: 862-9312 (EXT)304 

862-9323 (EXT) 292 
FAX: 862-0096, 862-0097 
TELEX: 25823 


PRINTED IN KOREA 
JUNE, 1989 


